KUKA Roboter GmbH 
Zugspitzstrasse 140 
D-86165 Augsburg 


KUSCA 


Einbauerklårung 

nach EG4Maschinen-Richtfinie 2006/42/EG s Anhang Sl B 


Der Hersteller / Inverkehrbringer: 

KOKA Roboter GmbH 
Zugspitzstrasse 140 s 0^86165 Augsburg 


erklårt hiermit, dass das Produkt: 


Produktbezeichnung: 

Industrieroboter 

Typ : 

KR 150 R3300 K prime 


668163 


KRC4 


211005 


den in Anlage 1 aufgelisteten Anforderungen der EG-Maschinen-Richtlinie 2006/42/EG und 
aufterdem folgenden anzuwendenden Richtiinien entspricht: 

RIchtIInIe 2004/108/EG (EMV-RIchtllnle) 

Ferner erklåren wir, dass die spezieilen technischen Unterlagen fur diese unvoilståndige 
Maschine gemåft Anhang Vil B erstellt wurden. Wir verpfiichten uns, den 
Marktaufsichtsbehorden auf begrundetes Verlangen die spezieilen technischen Unterlagen zu 
ubermitteln. 

Bevollmachtigter fur die Zusammenstellung der technischen Unterlagen: 

Stefan Drefier, Qualitåt und Management Systeme 
ZugspItzsfraBe 140 s D-88165 Augsburg 

Die Inbetriebnahme der unvollståndigen Maschine bleibt solange unzulåssig, bis die 
unvoilståndige Maschine in eine Maschine eingebaut, oder mit ånderen Teilen zu einer 
Maschine zusammengebaut wurde, diese den Bestimmungen der EG-Maschinen-Richtlinie 
entspricht und die EG-Konformitåtserklårung gemåft Anhang 11 A vorliegt. 


Augsburg, 21 .02.201 1 



Anlage 1: Liste der eingehaltenen grundlegenden Anforderungen nach Anhang I, RL 2006/42/EG 
Anlage 2: Hinweise zur Montageanleitung nach Anhang VI, RL 2006/42/EG 
Anlage 3: Allgemeine Sicherheitshinweise zum Produkt 
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KUKA Roboter GmbH 
Zugspitzstrasse 140 
D-86165 Augsburg 




Einbauerklarung 

nach EG-Maschinen-RIchtllnie 2006/42/EG s Årsiiang 11 B 

Der Herstelier / Inverkehrbringer: 

KUKA Roboter GmbH 
Zugspitzstrasse 14Q 5 D-86165 Augsburg 


erkiårt hiermit, dass das Produkt: 













den in Anlage 1 aufgeiisteten Anforderungen der EG-Maschinen-Richtiinie 2006/42/EG und 
aufterdem foigenden anzuwendenden Richtiinien entspricht: 

Richtllnie 2004/108/EG (EMV-Richtlinie) 

Ferner erklåren wir, dass die spezieilen technischen Unteriagen fur diese unvoilståndige 
Maschine gemåft Anhang VII B erstellt wurden. Wir verpflichten uns, den 
Marktaufsichtsbehorden auf begrundetes Verlangen die spezieilen technischen Unteriagen zu 
ubermitteln. 

Bevollmåchtigter fur die Zusammensteliung der technischen Unteriagen: 

Stefars Drelier s Qualltåt und Management Systeme 
ZugspitzstraUe 140 s D-86165 Augsburg 

Die Inbetriebnahme der unvollståndigen Maschine bleibtsolange unzulåssig, bis die 
unvoilståndige Maschine in eine Maschine eingebaut, oder mit ånderen Teilen zu einer 
Maschine zusammengebaut wurde, diese den Bestimmungen der EG-Maschinen-Richtiinie 
entspricht und die EG-Konformitåtserklårung gemåft Anhang II A vorliegt. 


Augsburg, 21 .02.201 1 


u i 

i 5 ' * \ 




Manfred Gundel, GeschåftsfQhrer 
Dr. Mjc h a ehft a a gjipi w icklungsieiter 


Anlage 1: Liste der eingehaltenen grundlegenden Anforderungen nach Anhang I, RL 2006/42/EG 
Anlage 2: Hinweise zur Montageanleitung nach Anhang VI, RL 2006/42/EG 
Anlage 3: Allgemeine Sicherheitshinweise zum Produkt 
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KUKA Roboter GmbH 
Zugspitzstrasse 140 
D-86165 Augsburg 


ku m 


Liste der eingehaitenen grundlegenden Anforderungen nach Anhang !, RL 2006/42/EG 


Produktbezeichnung: 

Industrieroboter 

Typ : 

KR 150 R3300 K prime 

Seriennummer : 

668342 

Steuerungstyp: 

KRC4 

Seriennummer Steuerung: 

221294 


Nicht relevant 

Durch den Systemintegrator fur die Gesamtmaschine zu leisten 
FOr den Umfang der unvollståndigen Maschine erfoilt 


Kapitel 

Anforderungen 



1 . 

GRUNDLEGENDE SICHERHEITS- UND GESUNDHEITSSCHUTZANFORDERUNGEN 

AvA 



1.1. 

ALLGEMEINES 



' • 

1.1.1. 

Begriffsbestimmungen 



X 

1.1.2. 

Grundsåtze fur die Integration der Sicherheit 

X 

X 


1.1.3. 

Materialien und Produkte 

X 

X 


1.1.4. 

Beieuchtung 


X 


1.1.5. 

Konstruktion der Maschine im Hinblick auf die Handhabung 

X 

X 


1.1.6. 

Ergonomie 

X 

X 


1.1.7, 

Bedienungsplåtze 


X 


1.1.8. 

Sitze 



X 

1.2. 

STEUERUNGEN UND BEFEHLSEINRICHTUNGEN 




1.2,1. 

Sicherheit und Zuveriåssigkeit von Steuerungen 

X 

X 


1.2.2. 

Stellteiie 

X 

X 


1.2.3. 

Ingangsetzen 

X 

X 


1.2.4. 

Stilisetzen 



•; 

1.2. 4.1. 

Normales Stilisetzen 

X 

X 


1. 2.4.2. 

Betriebsbedingtes Stilisetzen 

X 

X 


1. 2.4.3, 

Stilisetzen im Notfall 

X 

X 


1.2.5. 

Wahl der Steuerungs- oder Betriebsarten 

X 

X 


1.2.6. 

Stdrung der Energieversorgung 

X 

X 


1.3. 

SCHUTZMASSNAHMEN GEGEN MECHANISCHE GEFÅHRDUNGEN 




1.3.1. 

Risiko des Verlusts der Standsicherheit 

X 



1.3.2. 

Bruchrisiko beim Betrieb 

X 



1.3.3. 

Risiken durch herabfallende oder herausgeschleuderte Gegenstånde 


X 


1.3.4, 

Risiken durch Oberflåchen, Kanten und Ecken 

X 



1.3.5. 

Risiken durch mehrfach kombinierte Maschinen 

X 

X 


1.3.6. 

Risiken durch Ånderung der Verwendungsbedingungen 


X 


1.3.7, 

Risiken durch bewegliche Teile 

X 

X 


1. 3.8. 

Wahl der Schutzeinrichtungen gegen Risiken durch bewegliche Teile 


X 


1.3.8, 1. 

Bewegliche Teile der Kraftubertragung 

X 

X 


1. 3.8.2. 

Bewegliche Teile, die am Arbeitsprozess beteiligt sind 


X 


1,3.9. 

Risiko unkontrollierter Bewegungen 

X 

X 


1.4. 

ANFORDERUNGEN AN SCHUTZEINRICHTUNGEN 


1; 


1,4.1. 

Allgemeine Anforderungen 


X 


1.4.2. 

Besondere Anforderungen an trennende Schutzeinrichtungen 


X 


1.4.2. 1. 

Feststehende trennende Schutzeinrichtungen 

— 

X 


1. 4.2.2, 

Bewegliche trennende Schutzeinrichtungen mit Verriegelung 


X 
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KUKA Roboter GmbH 
Zugspitzstrasse 140 
D-86165 Augsburg 


Aniage 1 


Kapitel 

Anforderungen 


- 


1. 4.2.3. 

Zugangsbeschrånkende verstellbare Schutzeinrichtungen 


~x~~ 


1.4.3. 

Besondere Anforderungen an nichttrennende Schutzeinrichtungen 


X 


1.5. 

RISIKEN DURCH SONSTIGE GEFÅHRDUNGEN 




1.5.1. 

Elektrische Energieversorgung 

X 

X 


1.5.2. 

Statische Elektrizitåt 

X 

X 


1.5.3, 

Nichtelektrische Energieversorgung 


X 


1.5.4. 

Montagefehler 

X 

X 


1.5.5, 

Extreme Temperaturen 

X 

X 


1.5.6. 

Brand 

X 

X 


1.5.7. 

Expiosion 



X 

1.5.8. 

Larm 

X 

X 


1.5.9, 

Vibrationen 



X 

1.5.10. 

Strahlung 

X 



1.5.11, 

Strahlung von auften 

X 



1.5.12. 

Laserstrahlung 


X 


1.5.13. 

Emission gefåhrlicher Werkstoffe und Substanzen 

X 

X 


1.5.14. 

Risiko, in einer Maschine eingeschiossen zu werden 


X 


1.5,15. 

Ausrutsch-, Stolper- und Sturzrisiko 


X 


1.5.16. 

Blitzschlag 

X 

X 


1.6. 

INSTANDHALTUNG 




1.6.1. 

Wartung der Maschine 

X 

X 


1.6.2. 

Zugang zu den Bedienungsstånden und den Eingriffspunkten fur die tnstandhaltung 


X 


1.6,3. 

Trennung von den Energiequelien 

X 

X 


1.6.4. 

Eingriffe des Bedienungspersonai 


X 


1.6.5. 

Reinigung innen liegender Maschinenteile 


X 


1.7. 

IN FORMATION EN 


'■% 


1.7.1. 

Informationen und Warnhinweise an der Maschine 

X 

X 


1.7. 1.1. 

informationen und Informationseinrichtungen 

X 

X 


1.7. 1.2, 

Warneinrichtungen 


X 


1.7.2, 

Warnung vor Restrisiken 


X 


1.7.3. 

Kennzeichnung der Maschinen 


X 


1.7.4. 

Betriebsanleitung 


X 


1. 7.4.1. 

Allgemeine Grundsåtze fur die Abfassung der Betriebsanleitung 


X 


1 .7.4.2. 

inhait der Betriebsanleitung 


X 


1. 7.4,3. 

Verkaufsprospekte 

X 

X 


2. 

ZUSÅTZLICHE GRUNDLEGENDE SICHERHÉITS- UND 

GESUNDHEITSSCHUTZANFORDERUNGEN AN BESTIMMTE MASCHINENGATTUNGEN 



. 

2.1. 

NAHRUNGSMITTELMASCHINEN UND MASCHINEN FØR KOSMETISCHE ODER 
PHARMAZEUTISCHE ERZEUGNISSE 



X 

2.2. 

HANDGEHALTENE UND/ODER HANDGEFUHRTE TRAGBARE MASCHINEN 



X 

3. 

ZUSÅTZLICHE GRUNDLEGENDE SICHERHEITS- UND 

GESUNDHEITSSCHUTZANFORDERUNGEN ZUR AUSSCHALTUNG DER GEFÅHRDUNGEN, 
DIE VON DER BEWEGLICHKEIT VON MASCHINEN AUSGEHEN 



X 

4. 

ZUSÅTZLICHE GRUNDLEGENDE SICHERHEITS- UND 

GESUNDHEITSSCHUTZANFORDERUNGEN ZUR AUSSCHALTUNG DER DURCH 
HEBEVORGÅNGE BEDINGTEN GEFÅHRDUNGEN 



X 

5. 

ZUSÅTZLICHE GRUNDLEGENDE SICHERHEITS- UND 

GESUNDHEITSSCHUTZANFORDERUNGEN AN MASCHINEN, DIE ZUM EINSATZ UNTER 
TAGE BESTIMMT SIND 



X 

6. 

ZUSÅTZLICHE GRUNDLEGENDE SICHERHEITS- UND 

GESUNDHEITSSCHUTZANFORDERUNGEN AN MASCHINEN, VON DENEN DURCH DAS 
HEBEN VON PERSONEN BEDINGTE GEFÅHRDUNGEN AUSGEHEN 



X 
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KUKA Roboter GmbH 
Zugspitzstrasse 140 
D-86165 Augsburg 


KUKA 


lage 


Hinweise zur Montageanleitung nach Anhang VI, RL 2006/42/EG 


Produktbezeichnung: 

Industrieroboter 

Typ: 

KR 150 R3300 K prime 


668342 


KRC4 


| 


Die Montageanleitung gibt dem, der oben genannte unvoliståndige Maschine in eine Maschine 
einbaut oder mit ånderen Teilen zu einer vollståndigen Maschine zusammenbaut, die 
notwendigen Informationen, insbesondere uber die sicherheitsrelevanten Schnittstellen, fur den 
ordnungsgemåften Zusammenbau ohne Beeintråchtigung der Sicherheit und Gesundheit von 
Personen. 

Zusåtzlich zu dieser Montageanleitung sind die relevanten europåischen Richtiinien und 
nationalen Vorschriften zu beachten. 

Zur Ubereinstimmung mit den grundsåtzlichen Anforderungen der EG-Maschinen-Richtlinie 
wird empfohlen, die beiden Normen fur Industrieroboter-Sicherheitsanforderungen EN ISO 
10218-1 und EN ISO 10218-2 anzuwenden. 

Die Montageanleitung zusammen mit der Einbauerkiårung und deren Anhången, verbleibt bei 
der unvollståndigen Maschine bis zu ihrem Einbau in die vollståndige Maschine und ist danach 
den technischen Unterlagen der vollståndigen Maschine beizufugen. 

Die Montageanleitung selbst befindet sich in elektronischer Form auf einem beigefugten 
Datentråger. Zum Lesen wird ein PC mit einem entsprechenden Programm zum Darstellen von 
PDF-Dateien benotigt. 

Die wichtigsten Inhaite der Montageanleitung sind im Anhang 3 Allgemeine Sicherheitshinweise 
zum Produkt zusammengefasst. Diese Inhaite befinden sich ebenfalls in der vollståndigen 
Montageanleitung zur entsprechenden Komponente. 

Zu jeder Komponente des Industrieroboters (Manipulator, Steuerung, Optionen) befindet sich 
eine eigenståndige und vollståndige Montageanleitung auf dem Datentråger, die uber die 
Typenbezeichnung eindeutig zu identifizieren ist. 

Sollte es nicht moglich sein den Datentråger zu lesen, kontaktieren Sie bitte unsere Hotline: 


Tel.: +49 821 797 1926 
Email: hotline@kuka-roboter.de 
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3002' t V/tOOd 



o HOCHDRUCK 

m HYDRAULIK 


KQNF0RWIITÅTSERKLÅRUN6 nach Druckgeråterlchtlsnle 97/23/EG 
Dectaration of Conformity in acc. to the pressure equipment directive 97/23/EG 
Déclaration de conformité selon ia directive des équipements sous pression 97/23/EG 

OLHYORÅULIK ALTENERDING Formuiar-Nr. 

Dechamps & Kretz GmbH & Co. KG MO-017 

ASbert-EInstein-Strafle 10-12 
D-85435 Erding 


Der Hersteiler der Baugruppe Gewichtsausgieich mit den nachstehenden Angaben: 
The manufacturer of the assembly (Counterweight) with the foilowing information: 
Le fabricant de 1’assemblage (contrepoids) ci-dessous: 


Herstelier / Manufacturer / Fabricant: OLHYDRAULIK ALTENERDING; Dechamps & Kretz GmbH & Co. KG 

Herstellerzeichen: 
Manufacturer’s logo: 

Marque du fabricant: 

O 

B£ 

Herstelljahr: 

Year of manufacture: 201 2 

Anne de fabrication: 


Baugruppe Gewichtsausgieich: Seriennr. / Seria! number / N° de Serie: 0001 53 . 02.1 

Assembly (counterweight): 

Assemblage (contrepoids): Type: GA14 


Max. zulåssiger Druck [PS] in bar 

Maximum allowable pressure [PS] in bar / Pression maximale admissible en bar: 

330 

inhalt in 1 / Capacity in 1 / Capacité en 1: 

3,5 

Zulåssige max./min. Temperatur [TS] in °C 

Aliowabte max./min. temperature [TS] in °C / Température max./min. admissible en °C: 

+ 55/ -10 

Druckschwankungsbreite / Pressure fluctuation / Fluctuation de pression: 

169 ... 312 bar 

Zulåssige Lastwechsel / Allowable load variation / Variation de charge admissible: 

> 2x IQ 6 


Der unterzeichnende Herstelier bescheinigt hiermit, dass die Baugruppe den Anforderungen der Druckgeråterichtiinie 97/23/EG entspricht. 
The undersigned manufacturer certifies that the assembly correspond to the requirements of the pressure equipment directive 97/23/EG. 
Le fabricant soussigné confirme, que Tassembiage se correspond aux exigences de la directive des equipments sous pression 97/23/EG 


Kategorie der Baugruppe / Assembly denomination / Catégorie d'assembiage: ffl 

Konformitåtsbewertungsverfahren: EG-Baumusterprufung und Konformitåt der Bauart. 

Conformity assessment procedure: CE type examination and conformity of the design. 

Procédures d’évaiuation de la conformité: Examen de type CE et conformité de la conception, 

Modul B + C1 


Die Oberwachung erfolgt durch die benannte Stelle: 

Monitoring is carried out by a notified center / La surveiilance est effectuée par un organisme notifié. 


TUV Industrie Service GmbH, TUV Sud Gruppe, 80686 Munchen 


Kenn-Nr. / Characteristics-No. / Caractéristiques-N°: 


CE 0036 


angewandte harmonisierte Normen / Applied harmonized standards / Normes harmonisées appliquées: 


angewandte sonstige Normen oder techn. Spezifikationen: 

Other standards ortechnical especifications applied / Autres normes ou spécifications techniques appliquées: 


AD 2000 Regelwerk 


angewandte Gemeinschaftsrichtlinien / Applied community g uidelin e s / Lignes directrices appli q uées: 


Anlagen / Attachments / Annexe: 

- Beschreibung der Baugruppe und Prufprotokoll MO-Q18 / Description of the assembly and test report MO-018 / Description de 1’assemblage 
et rapport d'essais MO-01 8 

- Konformitåtserklårung zum Druckspeicher von Fa. HYDAC / Certificate of conformity of the pressure accumulator from the Co. HYDAC / 
Certificat de conformité de 1'accumuiateur de pression de la Ste. HYDAC 

- Konformitåtserklårung zum Sicherheitsventil von Fa. HERION / Certificate of conformity of safety valves from the Co. HERION / Certificat 
de conformité des soupapes de securité de la Ste. HERION 

- Konformitåtsbescheinigung zum Sicherheitsventil von TØV Industrie Service / Certificate of conformity to the safety valve of TØV Industrie 
Service / Certificat de conformité å la soupape de sécurité du TØV Industrie Service 

- Technische Dokumentation der Baugruppe Gewichtsausgieich (Fa. OLHYDRAøLIK ALTENERDING) / Technical documentation of the 
assembly / counterweight (Co. OLHYDRAØLIK ALTENERDING) / Documentation technique de i'assembiage / contrepoids (Ste. 
OLHYDRAØLIK ALTENERDING) 

- Technische Dokumentation fur Speichersicherheitsventile / Technical documentation for safety valves accumulator / Documentation 
technique pour l'accumu!ateur å soupape de securité (Fa. / Co. / Ste. HERION) 

- Betriebsvorschrift fur Einbau und Wartung von Hydrospeicher (Fa. HYDAC) / Instructions for installation and maintenance of Hydraulic 
accumulators (Co. HYDAC) / Mode d'emploi pour 1'installation et maintenance des accumulateurs Hydrauliques (Ste. HYDAC) 


Erding, 12.07.12 


Herstelierstempel / Stamp of the manufacturer / Tampon du fabricant: 

0LHYDRAUL1K ALTENERDING 

DECHAMPS & KRETZ GMBH & CO. 

Postfacb 1 1 52 Tel. (0 81 22)9713-0 
85421 ERDING Fax (0 81 22} 97 1327 


Onterschrift Werkssachverståndiger: 
Signature Plant expert: 

Signature Expert de la plant: 



&LHYDRAULIK ALTENERDING VerteilenOnginal- Kunde, KopieVK 
DECHAMPS & KRETZ GMBH & CO. KG 


Ausg. 2-9/2002 
10.09.2002 







HOCHDRUCK 

HYDRAULIK 


Beschreibung der Baugruppe und Prufprotokoll 

Description of the assembiy and test report 
Description de 1'assemblage et rapport d'essais 


Formu!ar-Nr. 

SWO-018 


1. Gewiehtsausqleieii / Coynferweiaht / Cøntrepoids 
Type: GA14 

OA-Zg.-Nr. / OA-drawing-No. / OA-dessin n°: 11 44.00.000 


Seriennummer: 
Serial No.: 
Numéro de série: 


KUKA-Zg.-Nr. / KUKA-drawing-No. / OA-dessin n°: 394.056-06.010.10 
KUKA-Sachnr. / KUKA-ltem No. / KUKA-N° art.: 00-183-637 


2. Anschlufischema / Connection diagram / Schéma de raccordement 


^ 3,5 1 ^ — 

Membranspeicher 

Diaphragm type accumulator 
Accumulateur de mem brane 


Riickschlagventil 

Check vaive 
Clapet anti-retour 


Speichersicherheitsventi! 

Safety vaive accumulator 
Accumulateur å soupage de sécurité 




Manometre 


Ruckschlagventii 

Check vaive 
Clapet anti-retour 


Åusgleichszylinder 

compensation cylinder 
Vérin de compesation 


3 - Bestandteile der Bauc 

iruppe / Assemblv components ! Composantes de § , ass@rrib!é@ 

Bezeichnung 

Designation 

Désignation 

Hersteiler 

Manufacturer 

Fabricant 

Typ 

Type 

Type 

Kategorie nach Art. S der 
DGRL 

Category according to the 
article 9 of the RED 
Cåtegorie selon rérticie 9 
de la DESP 

Abnahme 
nach Modul 
Approvai to 
module 
Récéption 
selon le 
module 

B + D 

Membranspeicher 

Diaphragm type accumulator 
Accumulateur de membrane 

HYDAC 

SBO 330-3,5 

OA-Artikel-Nr. / OA-ltem No. / OA N°art.: 530069 
Seriennr. / Serial No. / Numéro de série: 0404847 

III 

Ausnahme nach Art. 1, 3.10 
der DRGL 

Exception in accortfance with 
article 1,310 of the PED 
Exception dans (‘article 1, 3.10 
de la DESP 

... 

Åusgleichszylinder mit Anschlu&flansch 
Compensating cylinder with flange 

Vérin de compensation avec Bride 

OLHYDRAULIK 

1144,01.000 

Ruckschlagventii 

Check vaive 

Clapet anti-retour 

Voss 

OA-Artikel-Nr. / OA-ltem No. / OA N°art: 1000.05.000 

gute Ingenieurpraxis 

Good engineering practice 
bonnes pratiques d’lngéniere 


Speichersicherheitsventi! 

Check vaive 

Clapet anti-retour 

Herion 

TØV.SV.00-527.6. F. 70.330 

OA-Artikel-Nr. / OA-ltem No. / OA N°art.: 530072 
Seriennr. 1 Serial No. 1 Numéro de série: 1242290 

IV 

B + F 

Manometer 

Pressure gauge 

Manométre 

WIKA 

0 - 400 bar rote Markierung bei 330 bar 

OA-Artikel-Nr. / OA-ltem No. / OA N°art: 510114 

gute Ingenieurpraxis 

Good engineering practice 
bonnes pratiques d'ingéniere 


Ruckschlagventii 

Check vaive 

Clapet anti-retour 

Parker Ermeto 

RHV10LME OMDA3C 

OA-Artikel-Nr. / OA-ltem No. i OA N°art: 530079 

gute Ingenieurpraxis 

Good engineering practice* 
bonnes pratiques d‘ingéniere 

--- 


4. Purchqefiihrte Tests ond Prufunqen / Performed tests and checks / Tests et controles effectués 

- Druckprufung des Zyiinders mit 330 bar (nur bei 10 %) 

Pressure test of the cylinder at 330 bar (only 1 0 % is required) Nein / no / no 

Pression d'essai dans les vérins: 330 bar (seulement le 10 % est nécessaire) 


- Spulen des kompletten Gewichisausgleiches / Rinse the entire counterweight / Ringage complét du contrepoids Ja / yes / oui 

- Befullen und Entluften / Filling and bleeding / Remplissage et purge Ja / yes / oui 


- Druckeinstellung des Oldruckes auf / Pressure setting of the oil pressure on / 185 bar 

Réglage de la pression d'huile sur 

- Stickstoffdruck pO / Nitrogen pressure / Pression d'azote 162 bar 

5. Bemerkunqen / Comments / Commentaires 

Der max. zuiåssige Druck [PS] fur die Baugruppe betrågt 330 bar! 


Datum / Date / Date: 16.02.13 Unterschrift des Prufers 'Cf ^ 

Signature of Inspector / Signature du controleur: ,) 


OL HYDRAULIK ALTEN ERB I N G Verteiler: Original - Kunde, Kopie VK 
DECHAMPS & KRETZ GMBH & CO. KG 


Ausg. 4-10/2002 
23.10.2002 





HOCHDRUCK 

HYDRAULIK 


KONFORIWiTÅTSERKLÅRUNG nach Proekgeråterichtiiriie 97/23/EG 
Declaration of Conformity in acc. to the pressure equipment directive 97/23/EG 
Déclaration de conformité selon ia directive des équipements sous pression 97/23/EG 


OLHYDRAULIK ALTENERDING Formular-Nr. 

Dechamps & Kretz GmbH & Co. KG WIO-017 


Albert-Einstein-StraBe 10 - 12 
D-85435 Erding 


Der Hersteller der Baugruppe Gewichtsausgleich mit den nachstehenden Angaben: 
The manufacturer of the assembly (Counterweight) with the foliowing information; 
Le fabricant de 1'assemblage (contrepoids) ci-dessous; 


Hersteller / Manufacturer / Fabricant: OLHYDRAULIK ALTENERDING; Dechamps & Kretz GmbH & Co. KG 

Herstellerzeichen: 
Manufacturer’s logo: 

Marque du fabricant: 

Oj 

BS 

Herstelljahr: 

Year of manufacture: 2013 

Anne de fabrication: 


Baugruppe Gewichtsausgleich; Seriennr. / Serial number / N° de Serie: 000347 . 02.1 

Assembly (counterweight): 

Assemblage (contrepoids): Type: GÅ14 


Max. zulåssiger Druck [PS] in bar 

Maximum allowable pressure [PS] in bar / Pression maximaie admissibie en bar: 

330 


Inhalt in 1 / Capacity in i / Capacité en 1: 

3,5 


Zuiåssige max./min. Temperatur [TS] in °C 

Allowable max./min. temperature [TS] in °C / Température max./min. admissibie en °C: 

+ 55/ -10 


Druckschwankungsbreite / Pressure fluctuation / Fluctuation de pression: 

169 ... 312 bar 


Zuiåssige Lastwechsel / Allowable load variation / Variation de charge admissibie: 

> 2 x 10 6 



Der unterzeichnende Herstelier bescheinigt hiermit, dass die Baugruppe den Anforderungen der Druckgeråterichtlinie 97/23/EG entspricht. 
The undersigned manufacturer certifies that the assembly correspond to the requirements of the pressure equipment directive 97/23/EG. 
Le fabricant soussigné confirme, que 1’assemblage se correspond aux exigences de la directive des equipments sous pression 97/23/EG 


Kategorie der Baugruppe / Assembly denomination / Catégorie d'assembiage: m 

Konformitåtsbewertungsverfahren: EG-Baumusterprufung und Konformitåt der Bauart. 

Conformity assessment procedure: CE type examination and conformity of the design. 

Procédures d'éva!uation de la conformité: Examen de type CE et conformité de la conception. 

Modul B + C1 


Die Uberwachung erfolgt durch die benannte Steile: 

Monitoring is carried out by a notified center / La surveillance est effectuée par un organisme notifié. 


TUV Industrie Service GmbH, TUV Sud Gruppe, 80686 Munchen 

Kenn-Nr. / Characteristics-No. / Caractéristiques-N°: 

CE 0036 

angewandte harmonisierte Normen / Applied harmonized standards / Normes harmonisées appliquées: 

... 

angewandte sonstige Normen oder techn. Spezifikationen: 

Other standards or technical especifications applied / Autres normes ou spécifications techniques appliquées: 

AD 2000 Regelwerk 

angewandte Gemeinschaftsrichtlinien i Applied community guidelines / Lignes directrices appliquées: 

... 


Anlagen / Attachments / Annexe: 

- Beschreibung der Baugruppe und Prufprotokoll MO-01 8 / Description of the assembly ånd test report MO-01 8 / Description de l'assemblage 
et rapport d'essais MO-01 8 

- Konformitåtserklårung zum Druckspeicher von Fa. HYDAC / Certificate of conformity of the pressure accumulator from the Co. HYDAC / 
Certificat de conformité de 1'accumulateurde pression de ia Ste. HYDAC 

- Konformitåtserklårung zum Sicherheitsventil von Fa. HERION / Certificate of conformity of safety valves from the Co. HERION / Certificat 
de conformité des soupapes de securité de la Ste. HERION 

- Konformitåtsbescheinigung zum Sicherheitsventil von TLIV Industrie Service / Certificate of conformity to the safety valve of TUV Industrie 
Service / Certificat de conformité å la soupape de sécurité du TØV Industrie Service 

- Technische Dokumentation der Baugruppe Gewichtsausgleich (Fa. OLHYDRAULIK ALTENERDING) / Technical documentation of the 
assembly / counterweight (Co. OLHYDRAULIK ALTENERDING) / Documentation technique de l'assemblage / contrepoids (Ste. 
OLHYDRAULIK ALTENERDING) 

- Technische Dokumentation flir Speichersicherheitsventile / Technical documentation for safety valves accumulator / Documentation 
technique pour 1'accumulateur å soupape de securité (Fa. / Co. / Ste. HERION) 

- Betriebsvorschrift fur Einbau und Wartung von Hydrospeicher (Fa. HYDAC) / Instructions for installation and maintenance of Hydraulic 
accumulators (Co. HYDAC) / Mode d'empioi pour 1'installation et maintenance des accumulateurs Hydrauliques (Ste. HYDAC) 


Erding, 16.02.13 


Herstellerstempel / Stamp of the manufacturer / Tampon du fabricant: 

OLHYDRAULIK ALTENERDING 

DECHAMPS & KRETZ GMBH & CO. 

Postfach 1 1 52 Tel. (03122)9713-0 
85421 ERDING Fax (0 81 22)97 13 27 


OLHYDRAULIK ALTEMERD1NG 

DECHAMPS & KRETZ GMBH & CG. KG 


Unterschrift Werkssachverståndiger: 
Signature Plant expert 
Signature Expert de la plant: 



Verteiler: Original - Kunde, Kopie VK 


Ausg. 2-9/2002 
10.09.2002 






zu 


I KONFORMITÅTSERKLÅRUNG 

Postfach 1251, D-66273 Sulzbach/Saar 

rtacfi Druckgeraterichtllnle 97/23/EG Industriegebiet, D-66280 Sulzbach/Saar 

Declaration of Conformity acc. to Pressure Equipment Directive 97/23/EC Telefon (06897) 509-01 

Déclaration de Conformité suivant ia Directive des Equipements sous Pression 97/23/CE Telefax (06897) 509-454 


Druckbehålter Bescheinigung Nr. 

Pressure Vessel / Récipient sous pression Auftrags^r 

HYDAC Order no./N° contrat HYDAC 

Detcripton/Desc^iption MémbWspeicherV Diaphrågm accumulator / Accumulåteur å mémbrarie 
Typ f 

QRm , 5n. , 3 api /i -i oi i a o QQnycnoQ 1 Årtikei-Nr, I I 


2013-Å / M- 0428 

8308118012/020 

- Stuckzahl 1c - n 
Quantity/Quantité 


Type / Type 


SBO330-3.5E1/1 12UA9-330MF098 


Årtikel-Nr. 

Stock no./Code article 


3658960 


? en t en ?^ mer 0404748 bis/to/å 0404897 

Senal no./N de serie 


Baujahr 
Year built/Année de fabricaliort 


Zeichnungs-Nr. 03042029 !ndex 
Drawing no./N° de pain Index/lndice 

Auslegurtgsdruck (PD) III . 

Design pressure/Pression de calcul _ v “ jL ' !Ll! 

Maximal zulassiger Druck (PS) 33 Q ^ ar 

max. permissible Operating Pressure 

Pression max de Service admissible 

Prufdruck (PT) V 472 bar 

Test pressure / Pression d’épreuve L _ "T ' 

Betriebsmedium lp. . , _ 

Operating fiuid/Fluides admissibies en service ‘ ^ 


Prufsteife fur r Ent 

inspection Authority for/Organisme pour Desi 


Index 

Index/lndice 

330 bar 


472 I bar 


Rauminhalt (V) g ^ j_ Korrosionszuschlag n 
Volume/Voiume ’ Corrosion ail./Surépais. de corr. 

Åusiegungstemperatur (TD) [ _ 4 n /.|e n 

Design Temperature/Température de calcui j ~4U/ I5U 
Zulåssige minimale/maximale Temperatur (TS) f 0/80 

min/max permissible operating temperature I 

Température min/max de service admissible 

Kategorie I JJj Verwendete Module TT 

Category/Catégorie j Moduies foilowed/Modules utilisés : ; 


Fluid Gruppe 2 / Fluids in Group 2 / Fluides du Groupe 2 


C Entwurfsprufung m Baumustérprufurig 

Desian Approval/Approbation de Conception Type Approval/Approbation de Type 


TUV Saarland e.V. 



j Address/Adresse 

Zertifikat-Nr, m?f 
Certificate no./N° de Certificat ^ 


D - 66280 Sulzbach / Saar 


6020/00/0101-3 Rev. 1 




D - 66280 Sulzbach / Saar 


Name/Nom 

Kenn.-Nr. ~| Zertifikat-Nr. f — Dat 

ldent.no./N° dldendification Certificate no./N 1 0 de Certificat Date/ 

Priifstefle fur die Zertitfzieruriig des QM-Systems 

inspection Authority for the certification of the Quality System / Organisme pour 1'évaiuation du Systéme Qualité. 


XZL, SGS-TOV GmbH | 1 D ~ 66280 Sulzbach 

IlSn^N-d^endincalion | 1637 | C erti flcata np 2 ^ cS fcal | 71 202 09 Q 0051 | f 2012-02-29 

Der Hersteiler, HYDAC Technology GmbH, bescheinigt, dad Konstruktion, Herstellung und Prufung dieser (dieses) 
Druckbehalter(s) den Anforderungen der EG-Druckgeraterichtlinie 97/23/EG erfullen. 

The manufacturer, HYDAC Technology GmbH, certifies that the Design, Manufacture and inspection of this (these) Pressure Vessei(s) complv with the 
requirements of the Directive 97/23/EC. w 

DYectfve C 97/23/CE AC Technoi ° sy GmbH > certifie 9 ue > la Conception, ia Fabrication et 1'lnspection du(des) récipient(s) sont conformes aux éxigences de la 

Angewandte Normen und techn. Spezifikatlonen: ~~ AD-2000 Regeiwerk " — 

Standards and technical specifications used 
Normes et spécifications techniques utiiisées 

Re^narks/Remarques ZUl ‘ Druckschwankun 9 sbreitey, P ermissible ran 9e of pressure fiuctuations/plage tfosciilation de la pression admissible: 

bis/tiil/jusqu-å 100 °C Ap = 235 bar (95-330 bar) bei/for/pour N = 2.000.000 Lastwechsei/cycies/cydes 


dS/dTpI 2013-02-04 


2012-02-29 


23 2013-02-04 

Date/Date 

24 Stempel der Herstellerfirma 

Manufactureds Stamp 
Cachet du Fabricant 


p ., p °f it !? n Werkss; 
Position/Position 

i r p S" *1 - , 

Y. P. ti fl & fJL* 

HYDAC TECHNOLOGY GMBH 


Werkssachverståndiger 


25 Anlagen 

Attachements 
Documents joints 


- Betriebsanleitung / instruction manual / Manuel d’instruction 

- Zeichnung / Drawing / Plan 


Name 

Name/Nom 


Banaszak F. 


IMterschrift 

Signature/signature 


Obersetzung siehe Anlage 


Transiation see attachment 


Traduction voirannexe 


Pnrmhl^H ■ CTn/iyJQ / lin A , 











Obersetzungen zur Konformitatserkiårung oach Druckgeråterlchtllole 97/23/EG : Druckbetiålter 

Translations of the Deciaration of Conformity acc. to Pressure Equipment Directive 97/23/CE : Pressure Vesse! 

Traductions de ia Déclaration de Conformité suivant la Directive des Equipements sous Pression 97/23/CE : Récipient sous pression 


1. Prohfåéeni o shodé die smérnice 
c. 97/23/EG pro tlakovå zarizeni 


2. Tlakovå nådoba 


Osvédceni 5. 
HYDAC c. 

Pocet kusu 


3. Popis Pocet kusu 

4. Typ É. produktu Rok vyroby 

5. d. série 

6. V^kresfi. Index Objem(V)L Pfidavek na korozi mm 

7. Vypoctovy pfetlak (PD) bar Vypoéiovå teploia (TD) °C 

8. Max. pracovni pfetlak (PS) bar 

min/max. pracovni teplota ((TS) °C 

9. Zkuåebni tlak (PT) bar Kategorie Pouzity modul 

10. Pracovniiåtka 

■ll.Zkusebni misto pro OTypovå zkouska OStavebni zkouska 
12.Jméno Adresa 

13.ldentifikacnl c. Certifikåt £. Datum 

14. Zku§ebni misto pro vyrobu, zkousky a dokumentaci 

15. Jméno Adresa 

1 6.ldentffikacni c. Certifikåt c. Datum 

1 7. Zkusebni misto pro certiiikaci QM - systému 

18. Jméno Adresa 

19.ldentifikacni c. Certifikåt c. Datum 

20. Firma Hydac Technology GmbH prohlasuje, ze konstrukce, 
vyroba, zkousky a dokumentace této tlakovå nédoby ( téchto 
tlakovych nådob ) odpovidå pozadavkum zavedenych norem. 

21. Pouziténormy 

22. Poznåmky 

23. Datum Pozice Jméno 

24. Razitko vyrobce 

25. Pfilohy Podpis 

T. KONFORMITÅTSERKLÅRUNG |WSS 

naeh Druckgeråtrichtlinie 97/23/EG ilfyHl 


2. Druckbehålter Bescheiniquno Nr. 


Bescheinigung Nr. 
HYDAC Auftrag-Nr. 

3. Beschreibung Sttickzahl 

4. Typ Artikel-Nr. Baujahr 

5. Seriennummer 

6. Zelchnungs-Nr. Index Rauminhalt (V)L Korrosionszuschlag 

mm 

7. Auslegungsdruck (PD) bar Auslegungstemperatur (TD) °C 

8. Maximal zulåssiger Druck (PS) bar 

Zuåssige minimale/maximale Temperatur (TS) “C 

9. Prufdruck (PT) bar Kategorie Verwendete 

Module 

10. Betriebsmedium 

1 1 .Prufstelle fur □ Entwurfsprufung □ Baumusterpriifung 

12. Name Adresse 

13. Kenn.-Nr. Zertifikat-Nr, Datum 

14. Prufsteiiefurdie Abnahme ( Schlusspriifung und Druckprufung ) 

15. Name Adresse 

16. Kenn.-Nr. Zertifikat-Nr. Datum 

17. Priifstelle fur die Zertifizierung des QM-Systems 

18. Name Adresse 

19. Kenn.-Nr. Zertifikat-Nr. Datum 

20. Der Hersteller, HYDAC Technology GmbH, bescheinigt, daS 
Kondtruktion, Herstellung und Prufung dieser (dieses) 
Druckbehålter(s) den Anforderungen der EG- 
Druckgeråterichtiinie 97/23/EG erfullen. 

21. Angewandte Normen und techn. Spezifikationen 

22. Bemerkungen 

23. Datum Position Name 

24. Stempel der Herstellerfirma 

25.An!agen Unterschrift 


1. DECLARACiON DE CONFORMIDAD deacuerdo 
a la Directiva 97/23/CE para Aparatos a Presion. 


ES 


1.PR0HLASENI O SHODE 
podle Smérnice o tlakovych zanzenich 97/23/ES 


2. Tlakovå nådoba Osvédceni cfs. 

fiis. zakåzky HYDAC 

3. Popis Pocet kusu 

4. Typ <5is. vyrobku Rok vyroby 

5. <5is. série 

6. 6ts. vykresu Znak Obsah (V) Pfidavek na korozi 

7. Projektovany tlak (PD) bar Projektované teplota (TDX°C 

8. Maximåini pfipustny tlak (PS)bar 

Pfipustnå minimålni/maximålni teplota (TS) “C 

9. Zkusebni tlak (PT) bar Kategorie Pouzité moduly 

10. Provozni medium 

.11, Zkusebna pro □ Zkouseni koncepce .. . □ Zkouseni typu . 

12. Nåzev Adresa 

13. Identifikacni cislo Cis. certifikåtu Datum 

14. Zkusebna pro prejimku (zåvérecnå zkouska a tlakovå 
zkouska) 

15. Nåzev Adresa 

16. Identifikacni cislo Cis. certifikåtu Datum 

17. Zkuåebna pro certifikad systému QM 

1 8. Nåzev Adresa 

19. Identifikacni cislo Cis. certifikåtu Datum 

20. Vyrobce, HYDAC Technology GmbH, potvrzuje, ze konstrukce, 
vyroba a zkouseni této tlakové nådoby (téchto tlakovych nådob) 
splnujé pozadavky smérnice EU o tlakovych' nådobåch 97/23/ES. 

21. Upiatnéné normy a technické specifikace: 

22. Poznåmky ' 

23. Datum Funkce Jméno 

24. Razitko vyrobni firmy 

25. Pfilohy Podpis 

1. AHAfJIH ZYMMOPCPOIHZ påasi VTipsKTipag |R| l |||j 

pqxavwv TriEarjc 97/23/EOK «33 


2. ÅEtøpEvri nfeonc No. Btpaiwon; 

No. HYDAC 

3. riEpiypacpn Tspåxia 

4. MovTÉko No. EiSoug Ero$ KaTaøKEuqg 

5. IcipiOKog øpiøpog 

6. No. ox E 5iou Aicrra Oyxoc; (V) L AiappwriKq Trpooraøia mm 

7. KaTaoxcuacjTiKp Tricarj (PD)bar KaTaøKEuaOTiKq SeppoKpaoia 
(TD)”C 

8. Ennp. ump-rricar) (PS) bar 

Errup. ØeppoKpaoia AtiToupyiag (TS) °C 

9. ilicar) teot (PT) bar KaTpyopia XpqøijJOTTOiqØÉVTa povtouA 

10. YAq/pÉaov AEiToupyiag 

1 1 . YnnpEoia cAÉyxou yia a EAsyxog øxeSiou D EAtyxog oxe5i'ou 

12.0vopa Aæuøuvaq 

13. ArafcpmKog apløpog No. niøTOTraiqTiKou HpEpopqvta 

14. YTrqp£oia EAéyxou KcrraøKEuqg, EÅéyxau xai TExpqpicuaqg 

15.0vopa AiEuØuvøq 

15. AiaKpiTiKog apiøpog No. niøTOTTOiqTiKoO Hpcpopqvia 
17.YtTrip£oia cAÉyxou TTicrroTToiqaqi; tou øucrrqijaTog påvcrrCpEVT 

troiorriTag 

18.0vapa AiEuØuvøq 

19. AiaxpmK6g apiøpog No. niøTOTroiqTiKou HpEpopqvia 

20. H ETaipia HYDAC TcxvoAoyia? E.fl.E. pEpaituvEi oti, o 
øXeSiaapog, q KaiaacEuq, o ÉAcyxog xai q TEKpqpiwoq Tqg/rwv 
6£|ap£vqg/vå)v mo qg avTøTroKpivETai/avrar crng aTrairqøEig tu>v 
EcpøppoarÉwv rrpoSiaypacpwv. 

21 .ErpappooTÉEg irpoBiayparpÉg 
22.IqgsitoøEij 

23.HpEpopqvia Baøgog Ovopa 

24.I<ppayiSa KaTaøKEuåørpiag ETaipiag 

25,Eø(1ikAsiotq YTToypayn 

1. Paineiaitedirektiivin 97/23/EY mukainen Ma 

VAATIMUSTENMUKAISUUSVAKUUTUS 151 


2. Aparatos a oresion 


No. de Certificado 2. Painelaite 
No. HYDAC 


3. Descripcion Cantidad 

4. Tipo No. de material Ano de fabricacion 

5. No. de fabricacion 

6. No. del Dibujo Index Volumen (V) L Factor de corrosion mm 


Todistusnumero 
HYDAC numero 
Maårå 


7. Presion de diseiio (PD) bar Temperatura de diseno (TD) °C 7. Suunnitteiupaine (PD) bar 


3. Kuvaus Maarå 

4. Tyyppi Artikkelinumero Valmistusvuosi 

5. Sarjanumero 

6. Piirustusnumero Indeksi Tilavuus (V) 1 Ohenemisvara mm 


8. Presion max. de servicio permitida (PS) bar 

Temperatura min/max de servicio permitida (TS) °C 

9. Presion de ensayo (PT) bar Categoria Modu! utilizado 

10. Fluido de servicio 
tl.Autoridad de Inspeccion para la 

D aprobaciån del Diseno Q aprobacion a tipo muestra 

12. Nombre Direccion 

13. No. de Ident. No. de Certificado Fecha 

14. Autoridad de Verification final ( Inspection final y Prueba ) 

15. Nombre Direccion 

16. No. de Ident. No. de Certificado Fecha 

17. Autoridad de Inspeccién para ia evaluadPn del Sistema de.Calidad 

1 8. Nombre Direccion 

19. No. de ident. No. de Certificado Fecha 

20. HYDAC Technology GmbH certifica que el diseno, la 
manufactura, la Inspeccion y ia documentacion de este(os) 
aparato(s) a presion cumpien con ios requerimientos de las 
normas utiiizadas. 

21. Normas utiiizadas 

22. Comentarios 

23 echa Posicion Nombre 

24.Sel!o de la Firma manufacturadora 

25.Apéndice Signatura 


Suunnittelutåmpotiia (TD) “C 


8. Max. Sallittu kåyltopaine (PS) bar 

min/maxSallittu kåyttolåmpdtila (TS) “C 

9. Koepaine (PT) bar Kategoria Sovelletut moduuiit 


Modu! utilizado 9. Koepaine (PT) bar Kategoria Sovelletut moduuiit 

lO.Kåyttoaine 

1 1 .Vastaava tarkastuslaitos 

a tipo muestra O Suunnltelmatarkastus □ Tyyppitarkastus 

reccion 12. Nimi Osoite 

Fecha 13. Tarkastuslaitoksen numero Sertifikaattinumero Påivåys 

D rueba ) 14.Vastaava tarkastuslaitos Lopputarkastus (Loppukoe, 

Koeponnistus ) 

Fecha 15.Nimi Osoite 

a de.Calidad 16. Tarkastuslaitoksen numero Sertifikaattinumero Påivåys 

■eccion 1 7.Laatujåqestelmån sertifioinnista vastaava tarkastuslaitos 

Fecha 18. Nimi Osoite 

, la 19.Tarkastuslaitoksen numero Sertifikaattinumero Påivåys 

este(os) 20. HYDAC Technology GmbH vakuuttaa, ettå naiden 

:os de las paineastioiden rakenne, valmistus, tarkastusja dokumentointi 

vastaavat sovellettavien standardien vaatimuksia. 

21 .Sovellettavat standardit 

22. Huomioitavaa 

23. Påivåys Tehtåvåyrityksesså Nimi 

24. Valmistajan ieima 

I 25.tiitteet Ailekirjoitus 


Konforrriitetserkiæring iht. 
trykbehoiderdirektivet 97/23/CE 


Certifikåt nr. 

HYDAC nr. 

3. Tegneise Antai 

4. Type Materiale nr. Produktionsår 

5. Serie nr. 

6. Tegnings nr. Revtsion Volumen (V) L Korrosionstillæg mm 

7. Design tryk (PD) bar Design Temperatur (TD) °C 

8. Max.Tiliadeiigt arbejdstryk (PS) bar 

min/maxTil!adeligt artejdstemperatur (TS) °C 

9. Test tryk (PT) bar Kategori Anvendte moduler 

10. Trykmedie 

11. Inspektørfor -ddesign-godkendelse -Dog type-godkendelse 

12. Navn Adresse 

13. Materiale nr. Certifikåt nr. Dato 

14. Inspektørfor Afsluttende verifikation (Afsluttende undersoegelse 

og Trykproevning 

15. Navn Adresse 

16. Materiale nr. Certifikåt nr. Dato 

1 7. Inspektør for evaluering af kvaiitets-sikringssystem 

1 8. Navn Adresse 

19. Materiale nr. Certifikåt nr. Dato 

20. HYDAC Technology GmbH certifikåt for, design, fremstilling, 
inspektion og dokumentaiion af denne/disse trykbehoider(e) I 
henhold til de an vendte standarder. 

21. Anvendt standard 

22. Bemærkninger 

23. Dato Position Navn 

24. Producent stempel 

25. Bilag Underskrevet 


EN 


1 . DÉCLARATION OF CONFORMITY according 
to Pressure Equipment Directive 97/23/EC 


2. Pressure vessel Certificate no. 

HYDAC Order no. 

3. Description Quantity 

4. Type Stockno. Year of manufacture 

5. Seriaino. 

6. Drawing no. Index Volume (V) Litre Corrosion ailowance mm 

7. Design Pressure (PD) bar Design Temperatura (TD) °C 

8. Max Permissibte Operating Pressure (PS) bar 

min/max Permissibie Operating Temperatura (TS) °C 

9. Test Pressure (PT) bar Category Moduies foliowed 

lO.Operating Fluid 

1 1. Inspection Authority for □ Design Approvai O Type Approval 
12. Name Address 

13.ldent. No. Certificate no. Date 

14. inspection Authority for final assessment (Fina! inspection and 
Proof test ) 

15.Name Address 

IB.Ident No. Certificate no. Date 

17.lnspection Authority for the certificaiion of the Quaiity System 
18. Name Address 

19.ldent. No. Certificate no. Date 

20.The manufacturer, HYDAC Technology GmbH.certifies that the 
Design, Manufacture and inspection of this (these) Pressure 
Vessei(s) comply with the requirements of the Directive 97/23/EC. 
21. Standards and tech. Specifications used 

22. Remarks 

23. Date Position Name 

24. Manufacturer 1 s Stamp 

25. Attachments Signature 

1 .DÉCLARATION DE CONFORMITÉ suivant ia | 

Directive des Equipements sous Pression 97/23/CE H 3 


2. Récioient sous pression N“ du Certificat i 


N" du Certificat 
N° contrat HYDAC 

3. Description Quantité 

4. Type CodeArticIe Année de Fabrication 

5. N° de Série 

6. N° de Plan Indice Volume (V)L Surépaisseur de Corrosion mm 

7. Pression de Caicul (PD) bar Temperatura de Caicul (TD) °C 

8. Pression max. de Service Admissibie (PS)bar 

Temperatura min/max de Service Admissibie (TS) ”C 

9. Pression d'Epreuve (PT) bar Categorie Module utilisé 

10. Fluides admissibles en service 

11. Organisme pour 

□ Approbation de Conception □ Approbation de Type 

12. Nom Adresse 

13. N“ dldentification N° de Certificat Date 

14. Organisme pour la Vérification finale (Examen final et Epreuve) 

15. Nom Adresse 

16. N° dldentification N° de Certificat Date 

17. Organisme pour 1'évaluation du Systéme Quaiité 

18. Nom Adresse 

19. N° d'identification N° de Certificat Date 

20. Le fabricant, HYDAC Technology GmbH, certifie que, la 

Conception, la Fabrication et 1‘lnspection du(des) récipient(s) 
sont conformes aux exigences de la Directive 97/23/CE 

21. Normes et spécifictions techniques utilisées 

22. Remarques 

23. Date Position Nom 

24. Cachet du Fabricant 

25. Documents joints Signature 


Stand : 11.03.2008 



Ubersetz lingen zur Konformitatserklårung nach Druckgeråterlchtllnse 97/23/EG : Druckbehålter 

Translations of the Declaration of Conformity acc. to Pressure Equipment Directive 97/23/CE : Pressure Vessel 

Traductions de !a Déclaration de Conformité suivant ia Directive des Equipements sous Pression 97/23/CE : Recipient sous pression 


1. KONFORMiTAS NYiLATKOZAT a 97/23/EG szåmu, 
nyomåstarto edényekre vonatkozo irånyelvek szerint 


2. Nvoroåstarto edénv Tanusitvény szåma: 

HYOAC szåma 

3. Megnevezés Darabszåm 

4. Tipus Cikkszåm Gyårtåsi év 

5. Sorozatszam 

6. Rajzszåm Index T érfogat (V) L Korrozios-potlék mm 

7. Méretezési nyomås (PD) bar Méretezési homérséklet (TDfC 

8. Max. Megengedett uzemi nyomås (PS) bar 

min/max Megengedett uzemi homérséklet (TS)°C 

9. Probanyomås (PT) bar Kategoria Alkalmazott modul 

10. Ozemi folyadék 
1; 1, Vtesgålat hejye 

Tervrajz vizsgéiat Prébavizsgålat 

12. Név Cim 

13. Jelzoszåm Bizonyiatszåm Dåtum 

14. Muszaki åtvétel helye (végso vlzsgålatés nyomåsproba) 

15. Név Clm 

16. Jelzoszåm Bizonyiatszåm Dåtum 

1 7. A QM szerinti mubizonylat kiållltåsånak helye 

18. Név Cim 

19. Jelzoszåm Bizonyiatszåm Dåtum 

20. A HYDAC Technology GmbH ezennel igazolja, hogy a fenti 
nyomåstartå edény(ek) konstrukcioja, gyårtåsa, vizsgalata és 
dokumentåcioja az alkalmazott normåk koveteiményeinek megfel 

21. Alkalmazott normåk 

22. Megjegyzések 

23. Dåtum Pozicio Név 

24. A gyårto cég pecsétje 

25. MellékletekAlåiras 


| HU 

1. DICHiARAZIONE D! CONFORMITA’secondo 
Pressure Equipment Directive 97/23/CE 

IT 

1. DECLARATION OF CONFORMiTY acc. to 
Pressure Equipment Directive 97/23/CE 


2. Recipiente a pressione 


Certificato no. 

HYDAC no. 

3. Descrizione Quantitå 

4. Tipo Codice prodotto Anno di costruzione 

5. Numero di serie 

6. Disegno..lndice..Votume (V)L Sovraspessore di corrosione mm 

7. Pressione di progetto (PD) bar Temperatura di progetto (TD) “C 

8. Max. Pressione di iavoro ammessa (PS) bar 

min/max Temperatura di Iavoro ammessa (TS) °C 


2. Trykk beholder 

3. Beskrivelse 

4. Type 

5. Serie nr. 

6. Tegnings nr. Index 

7. Design trykk (PD) bar 


N 


Certlficate no. 
HYDAC no. 

Antali 

År bygd 

Korrosjon tillatt mm 


9. Pressione di prova idrostatica(PT)bar Categoria Moduii applicaii 9. Test trykk (PT) bar 


6. Tegnings nr. Index Volum (V) L Korrosjon tillatt m 

7. Design trykk (PD) bar Design Temperatur (TD) “C 

8. Max. Tillatt arbeids trykk (PS) bar 

min/max. Tillatt Arbeids Temperatur (TS) °C 


1. VERKLARiNG VAN OVEREENSTEMMiNG voigens de 
richtlijn drukapparatuur 97/23/EG 


2. Drukvat Verklaring nr. 

HYDAC nr. 


NL 


3. Beschrijving Aantal 

4. Type Artikelnr. Bouwjaar 

5. Serienummer 

6. Tekeningnr. Index Volume (V) L Corrosietoeslag mr 

7. Ontwerpdruk (PD) bar Ontwerptemperatuur (TD) °C 

8. Max, Toegest. bedrijfsoverdruk (PS) bar 

min/max. Toegest. bedrijfstemperatuur(TS) “C 

9. Controledruk (PT) bar Categorie Gebruikte modules 
10-Bedrijfsmedium 

1 1 .Controledienst voor 

□ Ontwerpkeuring O Constructiekeuring 

12. Naam Adres 

13. Referentienr. Certificaatnr. Datum 


10. Ruidodi iavoro 

1 1. Ente notificato per 

□ Åpprovazione dei progetto O Åpprovazione de! tipo 

12. Nome Indirizzo 

13. Identificativo Certificato no. Data 

14. Ente notificato per la Verifica finale ( Esame finale e Prova ) 

15. Nome Indirizzo 

16. Identificativo Certificato no. Data 

1 7. Ente notificato per ia valutazione de! Sistema Guaiitå 

18. Nome Indirizzo 

1 9. Identificativo Certificato no. Data 

20. HYDAC Technology GmbH certifica che progeito, costruzione, 

controllo e documentazione di questo/i recipiente/i a 
pressione sono conformi alle richieste delle Normative 
appiicate. 

21. Normativa 

22. Note 

23. Data Posizione Nome 

24. Marcatura del costruttore 

25. Ailegatl Firma 

1. DEKLARAC JÅ ZGODNOSCI zgodniez Wjf|| 

Wytycznq dia Urzqdzeri Cisnieniowych 97/23/CE ilM 


2. Zbiornik cisnieniowy Certyfikat nr 

HYDAC nr. 

3. Opis llosc 

4 Typ Nr artykuiu Rok bud. 


Module fulgt 


lO.Arbeids veske 
1 1 .Inspeksjons myndighet for 

O Deiign gddkjénriirig □ Type godkjenning 

12. Navn Addresse 

13. fdent. Nr. Sertifikat nr. Dato 

14. inspeksjons myndighet for produksjon, inspeksjon og 

dokumentasjon 

15.Navn Addresse 

16.ldent. Nr. Sertifikat nr. Dato 

1 7.lnspeksjons myndighet for evaluering av kvalitet systemet 
18. Navn Addresse 

19.ldent. Nr. Sertifikat nr. Dato 

20.HYDAC Technology GmbH Sertifiserer at, design, produksjon, 
inspeksjon og dokumentasjon av denne (disse) Trykk 
beho!der(e) er i samsvar med kravene i brukt standard. 
21.Standarder brukt 

22. Bemerkninger 

23. Dato Posisjon Navn 

24. Produsentens stempel 

25. Vedlegg _______ . Sianatur 

1. DECLARACÅQ DE CONFORMIDADÉ conforme gB! 
diretriz de va20S pressurizados 57/23/EG /CF) iMal 


2. Vaso de oressåo 


Aantal 3. Opis llosc 

likelnr. Bouwjaar 4 Typ Nr artykuiu Rok bud 

5. Nrfabr. 

Volume (V) L Corrosietoeslag mm 6. Rysunek nr indeks Objqtosc (V) L Naddatek korozyjny mm 
Ontwerptemperatuur (TD) °C 7. Cisnienie obiiczenlowe (PD)bar 

druk(PS) bar Temperatura obliczeniowa (TD)°C 

aegest. bedrijfstemperatuur(TS) “C 8. Maks. cisn. rob. (PS) bar 
Categorie Gebruikte modules Min/Maks. temp. rob. (TS) ”C 

9. Cisnienie probne (PT) bar Kategoria Zastosowane modul 

10. Medium robocze 

1 1 . Urzqd dozoru dia 

D Zatwierdzania projektu O Zatwierdzania typu 

12. Nazwa Adres 


Certificado N° 
HYDAC N” 

llosc 3. Descrigåo Quantidade 

Rok bud. 4. Tipo Ariigo N° Ano de fabr. 

5. N° de série 

latek korozyjny mm 6. N° de desenho Index Volume (V)L Acréscimo de corrosåo mm 

7. Pressao de projeto (PD) bar Temperatura de projeto (TD)°C 

8. Max. Pressaoi operaciona! permissivel (PS) bar 

min/max. Temperatura operacional permissivei (TS) °C 
x (TS) “C 9. Pressåo de exame (PT) bar Categoria Moduios utiiizados 

Zastosowane modufy lO.Fiuidosoperacionais 

1 1 .Autoridade de exame para 

O Exame de projeto D Exame de amostra construtiva 
Zatwierdzania typu 12. Nome Enderego 

Ac5res 13.N 0 de identif. N° do certificado Data 

Data 14.Autoridade de exame para Verificagåo final (Exame final e Ensaio 

) 

15-Nome Enderego 

16. N° de identif. N° do certificado Data 

17. Autoridade de exame para a certificagåo do sistema QM 

18. Name Enderego 

19. N 0 de identif. N° do certificado Data 

20. A Firma HYDAC Technology GmbH certifica que o projeto, a 
fabricagåo, o exame e a documentagåo deste (destes) 
reservaioriofs) de pressao corresponde (m) ås exigencias das 
Normas aplicadas. 

21 .Normas utilizadas 
22.0bservagoes 

23. Data Posigåo Nome 

24. Carimbo do fabricante 

25. Anexos Assinatura 


14.Keuringsdienst voor Eindcontroie ( Eindinspectie en Beproeving) 13.Nrident. 


Certyfikat nr 


15. Naam Adres 

16. Referentienr. Certificaatnr. Datum 

17. Keuringsdienst voor de certlficering van het QM-systeem 

18. Naam Adres 

19. Referentienr. Certificaatnr. Datum 

20. De firma HYDAC Technology GmbH verklaart dat de 
constructie, fabricage, keuring en documentatie van di? (deze) 
drukvat(en) overeenkomt met de eisen van de toegepaste 
normen. 

21 .Toegepaste normen 

22.0pmerkingen 

23.Datum Positie ' Naam 

24. Stempel van de fabrikant 

25. Bijlagen Handtekening 


1. CEPTI40MKAT COOTBETCTBklR comacno WfH 
flupeicTMBe finn HanopHbix cocyqOB 97/23/CE 
2 HanooHbifi cocvn CanfleTenbCTBO Ns 

HYDAC Ns 

3. Onncanne KonHuecrao 

4. Tun ApTHKyn Na Tofl BbinycKa 

5. CepniiHbiii HOMep 

6. Meprexs Ns Hhaskc 06teM (V)n DpnnycK Ha ropposmo mm 

7. PacueTHoe flaeneHHe (PD)6ap PacHerHan TeMnepaTypa (TD)°C 

8. flonycr, paBonee flasnerme (PS) Bap 

flonycr. paéoMaa TeMnepaTypa (TS) °C 

9. KoHTponbHoe pasneHue (PT)6ap KaTeropun l4cnonb30BaHHbiii 

MOflynb 

10. Pa6o4an xmflKOCTh 

1 1 .OpraH KOHipona flnn 

O yTBepjxfleHBrt npoexroB O yTsep^eHun thoob 

12.0. 14.0. Aflpec 

13.t4AeHTOc(3«KaqMOHHWH Ns CepTOCjMKaT Ns flaTa 

14. OpraH Korrrponj! Ann npon3BOflCTBa, KOHTpons n flOKyMeHTaqiw 

15.0. 14.0. Aflpec 

16.14AeHTMc()nKa!4noHHbiii Na CepTHs^mtaT Ns flaTa 

17.0praH KOHTpons a/w cepTHchUKaquM CHCreM ynpaBneHnn 

KanecTBOM 

18.0. M.0. AAPec 

19.t4fleHTn4>MKaqMOHHbiii Ns CepTucfsnKaT Na flaTa 

20-ønpMa HYDAC Technology GmbH yflocroBepseT, hto 

KOHcrpyKqnB, npon3BOACTBO, tcoHrponb m AOKyMeHTaqun otmx 
(3Toro) HanopHbix cocyAoa cooTBBTCTByeT TpeSoBaHKRM 
MCn0nb30BaHHblX HOPM. 

21.14cnonb30BaHHb!e HopMbi 

22. npMMe4aHne 

23. flaTa flonwHocrb ø.H.O. 

24. nenaTb nposWBOflvvrenfl 

25. npMnoxceHMH nognncb 


14. Urzqd dozoru dia produkcji, inspekcji i dokumentacji 

15. Nazwa Adres 

16. Nrident. Certyfikat nr Data 

17. Urzqd dozoai dia certyfikacji systemu zapewnienia jakosci 

18. Nazwa Adres 

19. Nrident. Certyfikat nr Data 

20. Firma HYDAC Technology GmbH zaswiadcza, ze prbjekt, 
produkcja, kontrola t dokumentacja tego (tych) zbiomika(-ow) 
cisnieniowego(-ych) zgodna jest z wymogami zastosowanych 
norm. 


21. Zastosowana norma 

22. Uwagi 

23. Data Pozycja Nazwa 

24. Stempel producenta 

25. Zaiqcznik Podpis. 


1 . IZJAVA 0 SKLADNOSTI W 

z Direktivo o tiacnl opremi 97/23/EC gg 

2. Tlacna posoda Steviika certifikata: 

Stevilka HYDAC 

3. Opis Koiicina 

4. Tip Skladiscna st. Leto izdelave 

5. Serijska stevilka 


1. FORSAKRAN OM OVERENSSTAMMELSE 
enligt Tryckkårlsdirektivet 97/23/EG 

2. Trvckkårl In 


3. Beskrivning 

4. Typ 

5. Serie nr. 


Intyg nr. 
HYDAC nr. 
Antal 

Tillverkningsår 


6. St. Risbe Indeks Volumen (V) Litri Dodatek za korozijo mm 6 Ritning nr. Index Volym (V) L Korrosionstillågg mm 

7. Projektiran tlak (PD) bar Projektirana temperatura (TD) °C 7. Konstruktionstryck (PD) bar Konstruktionstemperatur (TD) °C 


8. Max. Dovoljen deiovni tlak (PS) bar 

min/max. Dovoijena delovna temperatura (TS) °C 

9. Preizkusni tlak (PT) bar Kaiegorija Uporabljeni moduii 

10. Delovni medij 

11. Koniroino mesto za 

□ Presojo projekta □ Presojo vzorca 

12.lme Nasiov 

13.ldentifikacijska st. ét. certifikata Datum 

14.Kontrolno mesto za prevzem (dokoncna kontrola in tlacni 
preizkus) 

15.imeNaslov 

IS.identifikacijska st. ét. certifikata Datum 

17.Kontrolno mesto za certificiranje sistema kvaiitete 
IS.Ime Nasiov 

IS.identifikacijska st. St. certifikata Datum 

20.Podjetje HYDAC Technology GmbH potrjuje, da konstrukcija, 
proizvodnja, kontrola in dokumentacija te tiacne posode usfreza 
uporabljenim standardom. 

21 .Uporabljeni standardi 
22,Opombe 

23. Datum Sluzba Ime 

24. Zig proizvajalca 

25. Pritoge Podpis 


8. Max. Tiliåtet arbetstryck (PS) bar 

min/max. Tiilåten arbetstemperatur (TS) °C 

9. Provtryck (PT) bar Kategori Anvånd modul 

10. Arbetsfiuid 

11. Anmålt organ for 

□ Konstruklionskontroil □ Typkontroil 

12. Namn Adress 

13.ldentnr. Intyg nr. Datum 

14. Anmålt organ for Slutkontroil (Slutlig undersokning och 

Tryckkontroil ) 

15. Namn Adress 

16-fdent. nr. Intyg nr. Datum 

1 7. Anmåit,organ for kontroll av tillverkarens kvalitetssystem 

18. Namn Adress 

19.ldent. nr. intyg nr. Datum 

20. HYDAC Technology GmbH Intygar att konstruktion, tiliverkning, 
kontroll och dokumentation av detta (dessa) tryckkårl 
overensståmmer med kraven i angiven foreskrift. 

21 .Anvånd foreskrift 

22. Påpekande 

23. Datum Befatining Namn 

24. Til!verkarens ståmpel 

25. Bilagor Underskrift 


Stand : 11 D3 ?nn« 





Bestatigung 

Die Zertifizierungssteife fur GS-Systeme nach DGRL 97/23/EG der SGS-TØV GmbH - ein Untemehmen der 
SGS-Gruppe und des TØV Saarland e.V, - beståtigt, dass sich die Kenn-Nummer der Benannten Stelie mit 
Øbergang der Zuiassung vom TØV Saarland e.Vrauf die SGS-TUV GmbH von der 0034 auf die 1637 geåndert 
hat. Dies gilt seit 01.04.2009. 

Die Zertifizierungsstelle fur GS-Systeme (Benannte Steile mit der Kenn-Nr. 1637) akzeptiert ais 
Nachfoigeorganisation des TØV Saariand e.V. (Benannte Stelie mit der Kenn-Nr. 0034) fOr eine Øbergangszeit 
mit der Laufzeit des Zertifikates (Zertifikat-Nr. 71 202 A 001) die Verwendung der Kennzeichnung der Produkte 
mit der Kenn-Nr. 0034 zusammen mit der Konformitåtserkiårung nach DGRL 97/23/EG Modul Hl. Die 
Konformitåtsbewertung unter der Kenn-Nr. 1637 muss den Verweis auf die Kennzeichnung des Produktes mit 
0034 beinhalten. 

Fur weitere Fragen stehen ihnen Herr Dr. Brendel (0170 7634043) und Herr Dietz (0174 3009138) gerne zur 
Verfugung. 


Confirmatson 

The Certification Body for QS Systems based on the standard PED 97/23/EG of the SGS-TØV GmbH, a company 
beionging to the SGS group and the TØV Saariand e.V., hereby confirms that the no. of the Motifled Body 
changed from 0034 to 1637 as the accreditation was passed from the TØV Saariand e.V. on to the SGS-TØV 
GmbH, with date of 01 ,04.2009. 

The Certification Body for QS Systems (that is to say, the Notified Body no. 1837, the successor organization of 
the TØV Saariand e.V. which was the Notified Body before with no. 0034, as indicated above) is disposed to 
accept that during the remaining time of validity of the certHicate no. 71 202 A 001 the products can get iabeiled 
with the number 0034, but need to be accompanied by a deciaration of conformity based on PED 97/23/EG 
moduie Hl. it is required that the evaiuation of conformity carried out by no. 1637 does contain a reference to the 
product iabeiiing with number 0034. 

For any further questions in this regard, piease fee! free to contact Mr. Brendel (mobile: 0170-7634043) or Mr. 
Dietz (mobile: 0174-3009138). 


Åttestation 

UOffice de certification des Systémes Assurance Qualité seion ia Directive équipements sous pression 97/23/EG 
de SGS-TØV GmbH - une société du groupe SGS et du TØV Saariand e.V. - atteste que le n° de marquage de 
l'organisme notifié a été modifié de 0034 é 1637, suite å la transition de Taccråditation de TØV Saariand e.V. å 
SGS-TØV GmbH, ceci å partir du 01 ,04.2009. 

L’ Office de certification des Systémes Assurance Qualité (organisme notifié avec le n° 1637) accepte, å titre 
d’organisme successeur du TØV Saariand E.V. (organisme notifié avec !e n° 0034) pour une periode transitoire 
de la durée du certificat (certificai n° 71 202 A 001), 1’utilisation du marquage des produits avec ie n° 0034 
conjointement avec une attestation de conformité seion Directive 07/23/EG moduie Hl. L'éva!uation de ia 
conformité sous ie n c 1637 doit contenir ia référence du marquage du produit 0034. 

Pour tout renseignement compiémentaire, veuiliez vous adresser å M. Brendel (+49 170 7634043) ou M. Dietz 
(+49 174 3009138), 

■ < 1 . 

i.Å. Dr. Hagen Senne 
QMB SGS-TØV GmbH 


Suizbach, 07.04.2010 
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d!s BeiriBbaanlsUung alets in ainøm ieBerilchen Zualand und vallstandlg zur VetfOgung Blehl, 
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diases Personal ragelmSBig in allen zutreffendan Fragen von Arbeilssichørfiait und Umwøltschutz unlarwlesen wird, 60wie dia 
Beiriabsanieilung und Insbesondara die 
darin enlhaltenen Sicherhøilshinwsise kennt, 








01/A 1.2001 



HERION Systemtechnik GmbH 
Postfach 1269, D-71256 Weil der Stadt 
UntereTaistrasse 65, D-71263 Weil der Stadt 
Tel.: +49 70 33 / 30 1 8-0 Fax: +49 70 33 1 30 1 8-10 



in acc. to the pressure equipment directive 97/23/EC 
•nach Druckgeråterichtlinie 97/23/EG 




nominal size 

EC-type exam i nation no. 

■Eggrgii ■ 

1 

Nennweite 



DBG 6HKE017 

6 

01 202 2 046 02 60100 


DBC 6HKE002 

6 

01 202 2 046 02 60100 

942 f 

DBG 6 XE 002 

6 

01 202 2 046 02 60100 

942 

| DBC 10HKE 017 

10 

01 202 2 046 02 60100 

620 


descripSon of the pressure equipment/ Besehreibung des Druckgsraies 
4 sea nama plate / siehe Typenschild 


categorje IV 

applfed category In acc. io øriicle 3 and annsx 11 / angewandtB Kategcms nach Årtikel 3 und Anhang 11 



lÉÉÉÉÉÉÉiiUiÉÉHÉHHB 

certificate -number / 
Bescheinlqunqsnummer 

B 

EC type-exarnination / EG-Baumusterprufung 

01 202 2 046 02 60100 

F 

... inspection of the products / 

PrOfung der Produkte 

see conformity-certifioate / 
siehe Konfirrnitatsbescheinigun 


conformrty assessmsrrt procedures in scc.to articte 10/ angewandta KonXarrrwatsbewariungsvarfahran nach ÅrBkri 10 


rnoduie / Modul B: TØV CERT - Zertifizierungsstelie fur Druckgeråte des RWTØV e. V. 

' Identification number: 0044, Lan gama rckstraKe 28. D-45141 Essen / German v 

name and adrass of die notifisd body (monitoring a.m. conformliy assessment procaduras) 

Name und Anschriftder benannten StBlla (ZBrtlfizlerung / Ob&rwachung nach o.g. Modulen) 

mod ule / Modul F: TØV CERT - Zertifizierungsstelie fur Druckgeråte des TØV-SGddeutschlahd Bau und Betrieb .GmbH 
Identification number: 0036, Gottlieb-Daimler-Sir. 7, D-70794 Filderstadt/ German v 

name and adrass of the notrfød body (monitonng a.m. conformny assessment procedures) 

Name und Anschrift der benannten Stelle {Zerffizierung / Oberwachung nach o.g. Modulert) 

The signing manufacturer confirms by this declamtlon thatthe design, manufacturing and inspectlon 
ofthis pressure equipment fs in accordance to the requirernents of the pressure equipment directive. 

Der unterzeichnende Hersteller bescheinigt hiermit, dass Konstruktion, Hersteliung und PrOfung 
dieses Druckgeråtes den Ånforderungen der Druckgeråterichtlinie entsprichi 

at the moment no harmonized standards available 
zur Zeit keine harmoni sierten Nonnen verftlgbar 

appiied harmonfzed standards / angewandta harmontsietis Norman 

AD-Merkblatt 2000 A2, TRD 801 Nr. 45 ' E__ ' 

other appliBd standards or tachnical rutes / angewandta andsra Normen oder technische Spezifikationsn f Q 

' ' ' 

Herion-Systemtechnik GmbH 

25.02.02 Untere Talstr. 65, 712.63 Weil der Stadt Qg p- 

dste manufacturer stamp authorized subscriber 

Sitz der Geseilschafi: Weil der Stadt - Registergericht: Amtsgericht Leonberg HRB 2734 
Geschåffsfuhrer: Hans-Joeben Effmert 


ABN AM RO Bank Frankfurt 

8LZ 502 204 00, Kto.-Nr. 1 3 09 1 66 004 

SWfFT-rnHo- ARWinpprai 


Landasbank Baden-Wuerttemherg 
BLZ6005D1 01, Kto.-Nr. 2^2 44 06 


Ein Unternehmen der IMI-Gruppa IMI 
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HOCHDRUCK 

HYDRAULIK 


Techoische Dokumentatlon 

fiir hydraulischen Robotergewlchtsausgleieli 


0. Inhaltsverzeichnis 

1. Guitigkeit 

2. Funktionsbeschreibung 

3. Sicherheitshinwelse 

4. Inbetriebnahme 

5. Wartung und instandhaitung 


1. Guitigkeit 

Voriiegende technische Dokumentation gilt fur folgende 
hydraulische Robotergewichtsausgleiche: 


Type: 

OAZeichnungsnr.: 

KUKA Sachnr.: 

GA 1 

0599.00.000/1 

01-033-573 

GA 1 - A 

0617.00.000/1 

01-034-571 

GA2-D.1 

0699.00.000/6 

00-124-428 

GA 2 - D.2 

0699.00.000/7 

71-040-031 

GA2-K.1 

0969.00.000/1 

71-040-031 

GA 2 - K.2 

0969.00.000/2 

71-040-031 

GA 5 

0734.00.000/1 

00-100-278 

GA 5.2 

0734.00.000/3 

00-118-267 

GA 5.3 

0734.00.000/4 

00-118-267 

GA5-A 

1103.00.000 

00-167-918 

GA 6 

0752.00.000 

00-100-797 

GA 6.2 

0752.00.000/2 

00-118-268 

GA 6.3 

0752.00,000/3 

00-118-268 

GA 7 

0862.00.000 

00-120-082 

GA 8 

0879.00.000 

01-040-047 

GA 9 

0966.00.000 

00-139-944 

GA 11 

0999.00.000 

00-147-094 

GA 14 

1144.00.000 

00.-183-637 

GA 14-FO 

1154.00.000 

00-188-591' 

GA 15 

1145.00.000 

00-183-853 

GA 16 

1160.00.000 

00-189-401 

GA 17 

1161.00.000 

00-190-013 


Die technische Dokumentation richtet sich an ausgebildetes, 
quaiifiziertes Fachpersonaf, das mit der Bedienung des 
Roboters, in dem der Gewichtsausgleich eingebaut wird, 
vertraut ist und die Sicherheitsbestimmungen in diesem 
Zusammenhang kennt. 


2. Funktionsbeschreibung 

2.1 BestimmungsgemåBe Verwendunq 

Es handelt sich bei diesen Baugruppen um ein geschlossenes 
hydraulisches System, das a!s Gewichtsausgleich fur Industrie- 
roboter (Achse 2) konzipiert und ausgelegt wurde. 

Folgende Typen wirken ziehend, d.h. der Stangenraum des 
Zylinders steht unter Druckvorspannung. Diese Typen sind fOr 
industrieroboter mit Bodenbefestigung bestimmt. 


Type: 

OAZeichnungsnr.: 

KUKA Sachnr. 

GA 1 

0599.00.000/1 

01-033-573 

GA 1 - A 

0617.00.000/1 

01-034-571 

GA2-D.1 

0699.00.000/6 

00-124-428 

GA 2 - D.2 

0699.00.000/7 

71-040-031 

GA2-K.1 

0969.00.000/1 

71-040-031 

GA 2 - K.2 

0969.00.000/2 

71-040-031 

GA 5 

0734.00.000/1 

00-100-278 

GA 5.2 

0734.00.000/3 

00-118-267 

GA 5.3 

0734.00.000/4 

00-118-267 

GA 5-A 

1103.00.000 

00-167-918 

GA 11 

0999.00.000 

00-147-094 

GA 14 

1144.00.000 

00-183-637 

GA 14-FO 

1154.00.000 

00-188-591 

GA 16 

1160.00.000 

00-189-401 


Diese Typen werden mit Ol- und Gasfullung von der 
Fa. OLHYDRAULIK ALTENERDiNG ausgeiiefert. 
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Foigende Typen wirken druckend, d.h. der Kolbenraum des 
Zylinders steht unter Druckvorspannung. Diese Typen sind fur 
Industrieroboter mit Decken- oder Wandbefestigung bestimmt. 


Type: 

OAZeichnungsnr.: 

KUKA Sachnr. 

GA 6 

0752.00.000 

00-100-797 

GA 6.2 

0752.00.000/2 

00-118-268 

GA 6.3 

0752.00.000/3 

00-118-268 

GA 7 

0862.00.000 

00-120-082 

GA 8 

0879.00.000 

01-040-047 

GA 9 

0966.00.000 

00-139-944 

GA 15 

1145.00.000 

00-183-853 

GA 17 

1161.00.000 

00-190-013 


Diese Typen werden nur mit Gasfuliung von der 
Fa. OLHYDRAULIK ALTENERDING ausgeiiefert. 

Die Oibefullung wird vom Roboterherstelier durchgeftihrt. 


Die Gewichtsausgieiche sind nur fur die hier aufgefuhrten 
Verwendungen bestimmt. Andere Verwendungen sind nicht 
zulåssig und geiten als sachwidrige Verwendung ! 


2.2 Technische Daten und Anschlussschema des 
Gewichtsausqleichs 

Technische Daten siehe Konformitåtserklårung MO-017. 
Anschlussschema siehe Beschreibung der Baugruppe MO-018 
unter Punkt 2 Anschlussschema. 

Es sind ausschlieBiich die in der Beschreibung der Baugruppe 
MO-018 unter Punkt 3 aufgefOhrten Bestandteile zu 
verwenden. 

3. Sicherheitshinweise 

3-1 Sorqfaitspflicht des Betreibers 

Der Gewichtsausgieich wurde unter Berucksichtigung einer 
Gefahrenanalyse konstruiert und hergestellt. 

Die erforderlichen MaSnahmen zur Sicherheit in der betrieb- 
lichen Praxis unteriiegen der Sorgfaltspflicht des Betreibers. 
Der Betreiber muB insbesondere sichersteilen, dass 

der Gewichtsausgieich bestimmungsgemåft verwendet 
wird (siehe Punkt 2.1 der techn. Dokumentation). 
der Gewichtsausgieich nur in einwandfreiem Zustand 
eingebaut und betrieben wird. 

sich wåhrend des Betriebs keine Personen im Abblase- 
bereich des Speichersicherheitsventiis aufhaiten. 
der Gewichtsausgieich nur von qualifiziertem Fachperso- 
nal eingebaut und gewartet wird, und diesem die erforder- 
liche Schutzausriistung zur Verfugung steht und diese 
benutzt. 

keine Sicherheits- und Warnhinweise auf dem Gewichts- 
ausgieich entfernt werden. 

die techn. Dokumentation zu Gewichtsausgieich, Druck- 
speicher und Speichersicherheitsventil vollståndig und 
leserlich zur Verfugung steht. 

3.2 Umqanq mit Hydraulikol 

Die Sicherheitshinweise fur den Umgang mit Hydraulikol 
sind zu beachten. Siehe auch die techn. Dokumentation 
fOr Speichersicherheitsventil unter Punkt 3. 

ACHTUNG ! Der Gewichtsausgieich steht unter hohem 
lnnendruck. Es durfen keine Bauteile gelost werden, 
solange das System unter Druck steht. 
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3-3 StickstoffbefiiHuna des Druckspeichers 

Zum Befullen nur Stickstoff N2 der Reinheit 99,8 % 
verwenden ! 

IN KEINEM FALLE SAUERSTOFF ODER 
LUFT VERWENDEN ! EXPLOSiONSGEFAHR !! 

Sofern der Gasflaschendruck hoher als der max. zul. 
Druck ist, muss ein Gasdruckbegrenzungsventil 
verwendet werden. 

Die Sicherheitshinweise der Befriebvorschrift fUr Einbau 
und Wartung des Druckspeichers sind zu beachfen ! 

3.4 Thermische Gefåhrdunn 

Bei Arbeiten am Gewichisausgleich besteht die Gefahr 
von Verbrennungen durch Kontakt mit heifiem Hydrauiikol 
oder erwårmtem Geråt. 


3.5 Verånderungen am Gewichtsausgleich 

Am Gewichtsausgleich dOrfen keine eigenmåchtigen 
Verånderungen durchgefiihrt werden. Alle geplanten 
Verånderungen mOssen von der Fa. OLHYDRAULIK 
ALTENERDING schriftlich genehmigt werden. 

Das alternativ zum Luftfilter eingebaute Rucksehlagventil 
fur die Kolben- bzw Stangenraumentluftung darf nicht 
verschlossen werden ! 

4. Inbetriebnahme 

Die Inbetriebnahme darf nur von qualifiziertem Fachper- 
sonal durchgefuhrt werden. 

Nach dem Einbau des Gewichtsausgleichs ist das Hub- 
distanzstuck zwischen FOhrung und Stangenauge (unter 
dem Faltenbaig) zu entfernen ! ! ** 

GEFAHR der Beschådigung durch Koliision ! 

** Ausnahme bet Type GA 14 und GA14-FO 
Bei diesen Typen ist anstelle des Hubdistanzstuckes ein 
Montagebolzen am Zyiinderboden zur Hubbegrenzung ein- 
geschraubt. Nach dem Einbau des Gewichtsausgleichs ist 
der Montagebolzen herauszuschrauben und durch die 
mitgelieferte VerschluBschraube zu ersetzen. 

GEFAHR der Beschådigung durch Koliision, wenn der 
Motagebolzen nicht entfernt wird j 


Kontrolle des Oldruckes am Manometer. Auf ungewohnii- 
che Druckschwankungen und abweichenden Einstelidruck 
achten. Siehe Beschreibung der Baugruppe Punkt 4. 


5. Wartung und Instanrfhalfnnn 


Bei alien Wartungs- und Reparaturarbeiten ist auf åuSerste 
Sauberkeit zu achten ! 



5-1 Kontrolle des altqemeinen Zustandes 


Gewichtsausgleich wochentlich optisch auf Beschådigung 
Verschmutzung und Dichtheit kontrollieren. 
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5.2 Uberpriifunq und Korrektur des Oidruckes 

Uberprufung des Oidruckes erfolgt am Manometer bei 
mechanischer Nullstellung der Achse 2 . 

Zur Druckerhohung gefiltertes Hydrauiikol vom Typ 
ARAL Vitam GF 46 verwenden. 

Folgende Anforderungen an das HLP Ol sind einzuhalten 
kinematische Olviskositåt 40°C 46 cSt 
Olreinheit nach ISO DiS 4406 1 8/1 571 

bzw. NAS Klasse 7 

Die Oibefullung erfolgt uber das Ruckschlagventil am 
Olbefullanschluss A. * 

Hierzu ist ein Hydraulikschlauch mit Verschraubung 8 S 
(Uberwurfmutter M 16x1,5} sowie ein Pumpenaggregat mit 
Druckfilter erforderlich. Gteichzeitig ist uber den Minimess- 
anschluss Ml 6x2 am Entiuftungsanschluss E zu entluften. 
Zur Druckreduzierung Oldruck uber den Minimess- 
anschluss Ml 6x2 ablassen. 

* Åusnahme bel Type GA 1 und GA 1 - Å : 

Die Oibefullung erfolgt uber den Anschluss A. Hierzu ist 
die Verschlussschraube VSTI-R1/4' 1 zu losen und 
iangsam herauszuschrauben ! 

ACHTUNG ! Gefahr durch herausspritzendes 01 bei 
Leckage des Absperrhahnes S 
AnschlieBen des Befullschlauches durch Einschrauben 
einer Hydraulikverschraubung GE 8 PSR (PB 630 bar). 

Den gewunschten Einsteildruck am Pumpenaggregat ein- 
steilen und ubereinen Druckfilter Oldruck auf den 
Anschluss A geben. 

Jetzt die Fiachkopfschraube am Absperrhahn entfernen 
und den Absperrhahn Iangsam herausschrauben und den 
Druck am Manometer des Gewichtsausgleichs 
kontrollieren. 

Gleichzeitig an dem obenliegenden Minimessanschluss 
Ml 6x2 entluften, 

AnschlieSend Absperrhahn wieder hineinschrauben und 
anziehen. Verschraubung GE 8 PSR entfernen und 
VSTi VerschluBschraube G1/4“ wieder einschrauben und 
mit Anzugsmoment 30 Nm anziehen. 

Zur Druckreduzierung Oldruck uber den Minimessan- 
schluss Ml 6x2 ablassen. 

5.3 Oberprufunq und Korrektur des Gasdruckes 
ACHTUNG I 

Druckspeicher steht unter Gasvorspannung I! 
Sicherheitshinweise Punkt 3 beachten 1 

Oberpriifung des Gasfulldruckes gemåB Betriebsvorschrift 
fur Einbau und Wartung von Hydrospeichern durchfuhren. 


5.4 Demontaqe und Wiedermontaae 

Die Demontage und Wiedermontage des Gewichtsaus- 
gleichs darf ausschlieBlich von autorisierten Fachbetrieben 
mit entsprechenden Montage- und Demontage- 
anweisungen durchgefuhrt werden. 

Bei unzuiåssigem Eingriff in den Gewichtsausgleich 
erlischt die Gewåhrleistung I 
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TWIST ALL INTERMEDIATE CIRCUIT CABEL! 
Alle ZK Leitungen verdrillen! 
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KUKA Roboter GmbH 
Zugspitzstrasse 140 
D-86165 Augsburg 


AnSage 


KUKA 


Liste der eingehaitenen grundlegenden Anforderungen naeh Anhang I, RL 2006/42/EG 



Industrieroboter 


KR 150 R3300 K prime 


Steuerungstyp: 


Seriennummer Steuerung: 



Nicht relevant 

Durch den Systemintegrator fur die Gesamtmaschine zu leisten 
Fur den Umfang der unvoliståndigen Maschine erfullt 


Anforderungen 
GR UNDLEGENDÉ 


UNDHEITSSCHUTZANFORDERUNGEN 



ij e msma asm 


Grundsåtze fur die Integration der Sicherheit 





Konstruktion der Maschine im Hinbiick auf die Handhabung 




Sitze 


STEUERUNGEN UND BEFEHLSEINRICHTUNGEN 


Sicherheit und Zuverlåssigkeit von Steuerungen 

Stellteile 

ingangsetzen 





Normales Stillsetzen 


Betriebsbedingtes Stillsetzen 


Stillsetzen im Motfall 


Wahl der Steuerungs- oder Betriebsarten 


Storting der Energieversorgung 


SCHUTZMAS SN AH MEN GEGEN MECHANISCHE GEFÅHRDUNGEN 
Risiko des Verlusts der Standsicherheit 
Bruchrisiko beim Betrieb 

Risiken durch herabfallende oder herausgeschleuderte Gegenstande 
Risiken durch Oberflåchen, Kanten und Ecken 


Risiken durch mehrfach kombinierte Maschinen 




Risiken durch bewegliche Teile 


Wahl der Schutzeinrichtungen gegen Risiken durch bewegliche Teile 




Bewegliche Teile, die am Arbeitsprozess beteiligt sind 


Risiko unkontrollierter Bewegungen 

ANFORDERUNGEN" ÅN SCHUTZÉiNRICHTUNGEN^ 







Feststehende trennende Schutzeinrichtungen 


1. 4.2.2. 















































KUKA Roboter GmbH 
Zugspitzstrasse 140 
D-86165 Augsburg 


Artlage 1 


KUKA 


Kapitel 

1. 4.2.3. 



Anforderungen ; ; ; .pv - . A:':: KApT/; 

Zugangsbeschrånkende verstellbare Schutzeinrichtungen 


Besondere Anforderungen an nichttrennende Schutzeinrichtungen 





Eiektrische Energieversorgung 


Statische Eiektrizitåt 



Extreme Temperaturen 
Brand 



ung 


Strahiung von auften 


ung 

Emission gefåhrlicher Werkstoffe und Substanzen 
Risiko, in einer Maschine eingeschlossen zu werden 
Ausrutsch-, Stolper- und Sturzrisiko 


jjØS TAN PH ALTUNG ' ~ 

Wartung der Maschine 


Zugang zu den Bedienungsstånden und den Eingriffspunkten fur die Instandhaltung 


Trennung von den Energiequellen 


ffe des 


innen liegender Masch 


HN r ORM AT>ONFN' - - ' 


informationen und Warnhinweise an der Maschine 


Informationen und Informationseinrichtungen 
Warneinrichtungen 


Wamung vor Restrisiken 



I f i IWh 1 1 1 II 1 1 [• ISJ ■ iu K Klti | ff t l-J 11 


Betriebsanleitung 


Allgemeine Grundsåtze fur die Abfassung der Betriebsanleitung 


Inhalt der Betriebsanleitung 




»isfj^i»iciasrjwa^isiijji»7rt]iiasi5FJ^i»iciaaiisiaiaisfaeisfag^aiyiftKiwsnJiaj 


ZUSÅTZLICHE GRUNDLEGENDE SICHERHEITS- UND 

GESUNDHEITSSCHUTZANFORDERUNGEN ZUR AUSSCHALTUNG DER GEFÅHRDUNGEN, 
DIE VON DER BEWEGLICHKEIT VON MASCHINEN AUSGEHEN 



GES 

HEBEVORGÅNGE BEDINGTEN GEFÅHRDUNGEN 


ZUSÅTZLICHE GRUNDLEGENDE SICHERHEITS- UND 


idadii£ Bis aiKid*jii>ivv^£ ajHi]iv4iiTjia £KFiVMi]3iiaN 


TAGE BESTIMMT SIND 


ZUSÅTZLICHE GRUNDLEGENDE SICHERHEITS- UND 

GESUNDHEITSSCHUTZANFORDERUNGEN AN MASCHINEN, VON DENEN DURCH DAS 
HEBEN VON PERSONEN BEDINGTE GEFÅHRDUNGEN AUSGEHEN 



geåndert / edited I sachiich geprQft / checked 


S. Dreher U. Kisch U. Kisch 


2011 - 02-21 








































KUKA Roboter GmbH 
Zugspitzstrasse 140 
D-86165 Augsburg 


ÅnSage 2 


§€UKM 


Hinweise zur Montageanleitung nach Anhang VI, RL 2006/42/EG 


Produktbezeichnung: 

Industrieroboter 

Typ : 

KR 150 R3300 K prime 

Seriennummer : 

668163 

Steuerungstyp: 

KRC4 

Seriennummer Steuerung: 

211005 


Die Montageanleitung gibt dem, der oben genannte unvoUståndige Maschine in eine Maschine 
einbaut oder mit ånderen Teilen zu einer vollståndigen Maschine zusammenbaut, die 
notwendigen Informatsonen, insbesondere Ober die sicherheitsrelevanten Schnittstellen, fur den 
ordnungsgemåften Zusammenbau ohne Beeintråchtigung der Sicherheit und Gesundheit von 
Personen. 

Zusåtzlich zu dieser Montageanleitung sind die relevanten europåischen Richtlinien und 
nationalen Vorschriften zu beachten. 

Zur Obereinstimmung mit den grundsåtzlichen Anforderungen der EG-Maschinen-Richtlinie - • 
wird empfohlen, die beiden Normen fur Industrieroboter-Sicherheitsanforderungen EN ISO 
10218-1 und EN ISO 10218-2 anzuwenden. 

Die Montageanleitung zusammen mit der Einbauerklårung und deren Anhången, verbleibt bei 
der unvollståndigen Maschine bis zu ihrem Einbau in die vollståndige Maschine und ist danach 
den technischen Unterlagen der vollståndigen Maschine beizufugen. 

Die Montageanleitung selbst befindet sich in elektronischer Form auf einem beigefugten 
Datentråger. Zum Lesen wird ein PC mit einem entsprechenden Programm zum Darstellen von 
PDF-Dateien benotigt. 

Die wichtigsten Inhaite der Montageanleitung sind im Anhang 3 Allgemeine Sicherheitshinweise 
zum Produkt zusammengefasst. Diese Inhaite befinden sich ebenfalls in der vollståndigen 
Montageanleitung zur entsprechenden Komponente. 

Zu jeder Komponente des Industrieroboters (Manipulator, Steuerung, Optionen) befindet sich 
eine eigenståndige und vollståndige Montageanleitung auf dem Datentråger, die uber die 
Typenbezeichnung eindeutig zu identifizieren ist. 

Sollte es nicht moglich sein den Datentråger zu lesen, kontaktieren Sie bitte unsere Hotline: 


Tel.: +49 821 797 1926 
Email: hotline@kuka~roboter.de 


135-de 

geåndert / edited 

sachlich gepriift / checked 

Freigegeben / reieased 

Version: V04 


S, Dreher 

U. Kisch 

U. Kisch 


2011-02-21 

2011-02-21 

2011-02-21 






Sicherheit Industrieroboter 


Mit KRC4 


E \vm uiv/i s 

Zugspitzstrasse 140 
D-86165 Augsburg 


Ånlage 3 


KUKA 


ASlgesneine Sicherhestshinweise zum Produkt 


geåndert / edited 
S. Dreher 
2011 - 02-21 


sachlich gepruft / checked Freigegeben / released 


Version: V04 


U. Kisch 
2011 - 02-21 


U. Kisch 
2011 - 02-21 




Beschrelburtg der Baugruppe utid Prufprotokoll 
OesGriptson of the assembiy and test report 
Descrsption de fassemblage et rapport cf essals 


| ^ ø|"jø p p y |'Y| ø j— 

Gewichtsausqgeicli / Counterwelqht / Corstrepoids \serial No ■ 

Type: GAM [Numéro de série 

OA-Zg.-Nr. / OA-drawing-No. / OA-dessin n°: 1M4. 00.000 

KUKA-Zg.-Nr. / KUKA-drawing-No. / OA-dessin n°: 394.056-06.010.10 
KUKA-Sachnr. / KUKA-ltem No. / KUKA-N 0 art.: 00-183-637 
Anschluftschema / Connection diagram / Schéma de raccordement 


HOCHDRUCK 

HYDRAULIK 


Formular-Nr. 

MO-018 


000153 . 02 .' 


Membranspeicher 

Diapbragm type accumulator 
Accumulateur de membran© 


ROckschiagventil 

~ Check valve 

Clapet anti-retour 

Speichersicherheitsventil 

Safety vaive accumulator 
Accumulateur å soupage de sécurité 


Manometer 

Prsssure gauge 
Manométre 


Ruckschlagventi! Ausgleichszylinder 

Check valve compensation cylinder 

Clapet anti-retour vérin de compesation 


~ Clapet anti-retour V 

Bestandteile der Bauqru 


Bezeichnung 

Designation 

Désignation 


Membranspeicher 
Diaphragm type accumulator 
Accumulateur de membrane 

Ausgleichszylinder mit AnschlufMlansch 
Compensating cylinder with flange 
Vérin de compensation avec Bride 
Ruckschlagventil 
Check valve 
Clapet anti-retour 

Speichersicherheitsventil 
Check valve 
Clapet anti-retour 

Manometer 
Pressure gauge 
Manométre 


e / Assembiy components / Composantes de fassemblée 

Mfer i Typ ! Kategorie nach - 


Herstelier 

Manufacturer 

Fabricant 


HYDAC SBO 330-3,5 

OA-Artikel-Nr. / OA-ltem No. / GA N°art.: 530i 
Seriennr. I Seria! No. / Numéro de série: 0851880 

OLHYDRAULiK 1144.01.000 


Kategorie nach Art. 9 der 

Abnahme 

DGRL 

nach Modul 

Category according to the 

Approval to 

article 9 of the PED 

module 

Cåtegorie selon 1‘årticie 9 

Récéption 

de la DESP 

selon le 


module 

3 | III 

B + D 


Parker Ermeto 


OA-Artikelnr.: 530115/1 

OA-Artikel-Nr. / OA-ltem No. / OA N°art: 530017 

T0V.SV.00-527.6.F.70.330 
OA-Artikel-Nr. / OA-ltem No. / OA N°art.: 5 
Seriennr. I Serial No . / Numéro de série: 11 46317 
0 - 400 bar rote Markierung bei 330 bar 
OA-Artikel-Nr. I OA-ltem No. I OA N°art: 510114 


Ruckschlagventil Parker Ermeto j RHV 10 LME OMD A3C 

Check valve ’ OA-Artikel-Nr. / OA-item No. / 

Clapet anti-retour 1 

4. Purchqefiihrte Tests und Prtifunqen / Performed tests and 

- Druckpriifung des Zylinders mit 330 bar (nur bei 10 %) 

Pressure test of the cylinder at 330 bar (only 10 % is required) 

Pression d’essai dans ies vérins: 330 bar (seuiement le 10 % est nécessaire) 


RHV 10 LME OMDA3C 

OA-Artikel-Nr. / OA-item No. / OA N°art.: 530079 


Ausnahme nach Art. 1, 3.10 
der DRGL 

Exception in accordance with 
artide 1, 310 of the PED 
Exception dans 1'articte 1 , 
j 3.10 de ia DESP 

gute tngenieujpraxis 
Good engineering practice 
bonnes pratiques d'ingéniere 


gute tngenieurpraxis 
Good engineering practice 
bonnes pratiques dlngéniere 


gute tngenieurpraxis 
Good engineering practice 
bonnes pratiques d'ingéniere 


burchqefuhrtéTests und Prufunqen / Performed tests and checks / Tests el contrdi.eseffectués 

- Druckpriifung des Zylinders mit 330 bar (nur bei 10 %) , , , • 

ri i* hor fnnli/ 1 A «A ic romiiroHI ' UU 


- Spulen des kompletten Gewichtsausgleiches / Rinse the entire counterweight / Rinpage complét du contrepoids Ja / yes / oui 

- Befullen und Entluften / Fiiling and bleeding / Rempiissage et purge Ja / yes / oui 


- Druckeinsteiiung des Oldruckes auf / Pressure setting of the oil pressure on / 
Réglage de la pression d'huile sur 
Bemerkurtgen / Comments / Commentaires 

Der max. zulåssige Druck [PS] fur die Baugruppe betrågt 330 bar! 


185 bar 


Datum / Date / Date: 12.07.12 


Unterschrift des Prufers 

Signature of inspector / Signature du controieur: 


Ausg. 4-10/2002 
23.10.2002 


LHYDRAULIK ALTENERD5N 

DECHAMPS & KRETZ GMBH & CO. KG 


Verteiler: Original - Kunde, Kopie VK 





KONFORMITÅTSERKLÅRUNG nach Druckgeråterichflinie 97/23/EG 
Declaration of Conformity in acc. to the pressure equipment directive 97/23/EG 
Déclaration de conformité selon la directive des équipements sous pression 97/23/EG 


OLHYDRAULIK ÅLTENERDING 
Dechamps & Kretz GmbH & Co. KG 
Ålbert-Einstein-Strafte 10-12 
D-85435 Erding 

Der Hersteller der Baugruppe Gewichtsausgleich mit den nachstehenden Angaben: 
The manufacturer of the assembiy (Counterweight) with the following information: 

Le fabricant de 1'assembiage (contrepoids) ci-dessous: 

Hersteller / Manufacturer / Fabricant: OLHYDRAULIK ALTENE 


Formular-Nr. 

MO-017 


OLHYDRAULIK ÅLTENERDING; Dechamps & Kretz GmbH & Co, KG 


Herstellerzeichen: /*N Herstelljahr: 

Manufactureris logo: Ikggl Year of manufacture: 

M arque du fabricant: ifilj Anne de fabrication: 

Baugruppe Gewichtsausgleich: Seriennr. / Serial number / N° de Serie: 

Assembiy (counterweight): 

Assembiage (contrepoids): Type: 

Max. zulåssiger Druck [PS] in bar 

Maximum ailowable pressure [PS] in ba r / Pression maximale admissible en bar: 

Inhalt in 1 / Capacity in 1 / Capacité en i: 
iZulåssige max./min. Temperatur [TS] in °C 

Ailowable max./min. temperature [TS] in °C / Température max./min. admissible en °C: 
IDruckschwankungsbreite / Pressure fiuctuation / Fluctuation de pression: 

Zulåssige Lastwechsei / Ailowable load variation / Variation de charge admissible: 


2012 

000153.02/ 

GA14 

330 

3,5 

+ 55/- 10 

16 9 ... 3 12 bar 
> 2x10 6 


Der unterzeichnende Hersteller bescheinigt hiermit, dass die Baugruppe den Anforderungen der Druckgeråterichtlinie 97/23/EG entspricht. 
The undersigned manufacturer certifies that the assembiy correspond to the requirements of the pressure equipment directive 97/23/EG. 
Le fabricant soussigné confirme, que 1'assemblage se correspond aux exigences de la directive des equipments sous pression 97/23/EG 


Kategorie der Baugruppe / Assembiy denomination / Catégorie d'assembiage: m 

Konformitåtsbewertungsverfahren: 

Conformity assessment procedure: 

Procédures d'évaluation de la conformité: 

EG-Baumusterprufung und Konformitåt der Bauart. 

CE type examination and conformity of the design. 

Examen de type CE et conformité de la conception. 


Modul B + C1 


Die Uberwachung erfolgt durch die benannte Stelle: 

Monitoring is carried out by a notified center / La surveillance est effectuée par un organisme notifié. 


Kenn-Nr. / Characteristics-No. / Caractéristiques-N 0 : 

angewandte harmonisierte Normen / Applied harmonized standards / Normes harmonisées appliquées: 


CE 0036 


angewandte sonstige Normen oder techn. Spezifikationen: 

Other standards or technical especificatio ns a ppiied / A utre s n o rme s ou spécif ica tions t e c h ni ques appliquées: AP 2000 Regeiwerk 

angewandte Gemeins c haftsrich tli nien / Applied community guidelines / Lignes directrices appliquées: ___ 

Anlagen / Attachments / Annexe: 

- Beschreibung der Baugruppe und PrOfprotokoll MO-018 / Description of the assembiy and test report MO-018 / Description de 1'assembiage 
et rapport d'essais MO-01 8 

- Konformitåtserklårung zum Druckspeicher von Fa. HYDAC / Certificate of conformity of the pressure accumulator from the Co. HYDAC / 
Certificat de conformité de 1'accumulateur de pression de la Ste. HYDAC 

- Konformitåtserklårung zum Sicherheitsventii von Fa. HERION / Certificate of conformity of safety valves from the Co. HERION / Certificat 
de conformité des soupapes de securité de la Ste. HERION 

- Konformitåtsbescheinigung zum Sicherheitsventii von TUV Industrie Service / Certificate of conformity to the safety valve of TØV Industrie 
Service / Certificat de conformité å la soupape de sécurité du TØV Industrie Service 

- Technische Dokumentation der Baugruppe Gewichtsausgleich (Fa. OLHYDRAULIK ÅLTENERDING) /Technical documentation of the 
assembiy / counterweight (Co. OLHYDRAULIK ÅLTENERDING) / Documentation technique de 1‘assemblage / contrepoids (Ste. 
OLHYDRAULIK ÅLTENERDING) 

- Technische Dokumentation fur Speichersicherheitsventile / Technical documentation for safety valves accumulator / Documentation 
technique pour l'accumulateur å soupape de securité (Fa. / Co. / Ste. HERION) 

- Betriebsvorschrift fur Einbau und Wartung von Hydrospeicher (Fa. HYDAC) / Instructions for installation and maintenance of Hydraulic 
accumulators (Co. HYDAC) / Mode d'emploi pour 1'installation et maintenance des accumulateurs Hydrauliques (Ste. HYDAC) 


Erding, 12.07.12 Herstellerstempei / Stamp of the manufacturer /Tampon du fabricant: 

OLHYDRAULIK ÅLTENERDING 

DECHAMPS & KRETZ GMBH & CO. 

Posttacil 1 1 52 Tel. {03122)9713-0 
85421 ERDING Fax (0 81 22) 97 13 27 


Unterschrift Werkssachverståndiger: 
Signature Plant expert: 

Signature Expert de la plant;..---' “T 


Ausg. 2-9/2002 
10.09.2002 


LHYDRJUJLIIC ALTENERDIN 

DECHAMPS & KRETZ GMBH & CO. KG 


Verteiler: Original - Kunde, Kople VK 
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KONFORMITÅTSERKLÅRUNG 
nach Druckgeraterichtlinie 97/23/EG 

Declaration of Conformity acc. to Pressure Equipment Directive 97/23/EC 
Déclaration de Conformité suivant la Directive des Equipements sous Pression 97/23/CE 

Pruekbehalter 

Pressure Vessel / Récipient sous pression 


HYDAC TECHNOLOGY GMBH 
Postfach 1251, D-66273 Sulzbach/Saar 
Industriegebiet, D-66280 Sulzbach/Saar 
Telefon (06897) 509-01 
Telefax (06897) 509-454 
E-Mail: speichertechnlk@hvdac.com 

Bescheinfgung Nr. 

Certificate.no / N° du Certificat 

HYDAC Åuftrags-Nr. 

HYDAC Order no./N° contrat HYDAC 


201 2-A / 


8308107672/80 


Beschreibung 
Description / Description 

Typ 

Type / Type 


Membranspeicher / Diaphragm accumulator / Accumulateur å membrane 


Stiickzahl 

Quantity/Quantité 


200 


SBO330-3.5E1/1 12UA9-330MF098 

Årti kei -Nr. 
Stock no./Code articie 

3658960 

Baujahr 
Year built/Année de fabrication 


2012 


0851833 bis/to/å 0852032 


03042029 


Seriennummer 
Serial no./N° de série 

Zeichnungs-Nr. 

Drawing no./N° de paln 

Auslegungsdruck (PD) 

Design pressure/Pression de calcu! 

Maximal zulåssiger Druck (PS) 
max. permissibie Operating Pressure 
Pression max de Service admissibie 

Prufdruck (PT) i 

Test pressure / Pression d'épreuve | 

“Bétriébsmedlum 
Operating fluid/Fluides admissibies en service 


index 

Index/lndice 


Rauminhalt (V) 
Volume/Volume 


3,5 


330 


330 


bar 

bar 


Korrosionszuschlag 
Corrosion all./Surépais. de corr. 

Auslegungstemperatur (TD) 

Design Temperature/Température de calcul 


40/150 


472 bar 


Zulåssige minimale/maximale Temperatur (TS) 
min/max permissibie operating temperature 
Température min/max de service admissibie 

Kafegorie r_ 


-10/80 


Category/Catégorie 


111 


Verwendete Moduie 
Modules foliowed/Modules utilisés 


B + D 


Fluid Gruppe 2 / Fluids in Group 2 / Fiuides du Groupe 2 


Prufstelle fur 


j- ÉntwurfsprGfung 


Baumusterpriifung 


Name 

Name/Nom 

TUV Saarland e.V. 

Adresse 

Address/Adresse 

D - 66280 Sulzbach / Saar 

1 

Kenn.-Nr. 

ldent.no./N° dldendification 

0034 


6020/00/0101-3 Rev. 1 


2004-03-02 

Prufstelle fur die Abnahme { Schlussprufung und Druckprufung ) 

inspection Authority for final assessement (Final inspection and Proof test)/Organisme pour la vérification finale (Examen final et Epreuve) 

Name 

Name/Nom 

HYDAC Technology GmbH 

Adresse 

Name/Nom 

D - 66280 Sulzbach / Saar 


Kenn.-Nr. 

Ident.no./N 0 dldendification 

— 

Zertifikat-Nr. 
Certificate no./N° de Certificat 


Datum 

Date/Date 

2012-06-22 

Prufstelle ftir die Zertifizierung des QM-Systems 

Inspection Authority for the certification of the Quaiity System / Organisme pour 1’évaiuation du Systéme Qualité. 

Name 

Name/Nom 

SGS-TØV GmbH 

Adresse 

Name/Nom 

D - 66280 Sulzbach / Saar 


Kenn.-Nr. 

ldent.no./N° dldendification 

1637 

Zertifikat-Nr. 
Certificate no./N° de Certificat 

71 202 09 Q 0051 

Datum 

Date/Date 

2012-02-29 


Der Hersteller, HYDAC Technology GmbH, bescheinigt, daft Konstruktion, Herstellung und Priifung dieser (dieses) 
Druckbehålter(s) den Anforderungen der EG-Druckgeråterichtlinie 97/23/EG erfullen. 

The manufacturer, HYDAC Technology GmbH, certiftes that the Design, Manufacture and Inspection of this (these) Pressure Vessel(s) comply with the 
requirements of the Directive 97/23/EC. 

Le Fabricant, HYDAC Technology GmbH, certifie que, la Conception, la Fabrication et 1‘lnspection du(des) récipient(s) sont conformes aux éxigences de ta 
Directive 97/23/CE. 

Angewandte Normen und techn. Spezifikationen: j AD-2000 Regelwerk 

Standards and technica! specifications used 
Normes et spécifications techniques utilisées 

Bemerkungen zul. Druckschwankungsbreite/permissible range of pressure fluctuations/piage d'oscillation de la pression admissibie: 
Remarks/Remarques bis/tjjl/jusqu , å 10 q °C Ap = 235 bar (95-330 bar) bei/for/pour N = 2.000.000 Lastwechsel/cycles/cycles 



23 

24 

25 


Stempel der Herstellerfirma 

Manufacturefs Stamp 
Caohet du Fabricant 


HYDAC TECHNOLOGY GMBH 



Anlagen 
Attachements 
Documents joints 


- Betriebsanleitung / instruction manual / Manuei d'instruction 

- Zeichnung / Drawing / Plan 


Obersetzung siehe Anlage 


Translation see attachment 


Unterschrift 

Signature/signature 


Traduction voir annexe 

Fnrmblatt : ST OM3 410 4 03039357 n 




















l HU 

1. DICHIARAZIONE Dl CONFORMITA’secondo 
Pressure Equipment Directive 97/23/CE 

[ IT 

1. DECLARATION OF CONFORMITY acc. to 
Pressure Equipment Directive 97/23/CE 


Translations of fhe Declaration of Conformity acc. to Pressure Equipment Directive 97/23/CE : Pressure Vessel 

Traductions de la Déclaration de Conformité suivant ia Directive des Equipements sous Pression 97/23/CE : Récipient sous pression 


1. KONFORMITAS NYILATKOZAT a 97/23/EG szåmu, 
nyomåstarto edényekre vonatkozo irånyeivek szerint 


2. Nvomåstarto edénv Tanusttvény szåma: 2. Recipiente a pressione Certificato no. 2. Trykk beholder Cer 

HYDAC szåma HYDAC no. HYI 

3. Megnevezés Darabszåm 3. Descrizione Quantitå 3. Beskrivelse 

4. Ti pus Cikkszåm Gyértåsi év 4, Tipo Codice prodotto Anno di costruzione 4. Type Material nr. 

5 Sorozatszåm 5. Numero di serie 5. Serie nr. 


N 


Certificato no. 2. Trykk beholder 

HYDAC no. 

Quantitå 3. Beskrivel; 

Codice prodotto Anno di costruzione 4. Type 

5. Serie nr. 


3. Megnevezés 

4. Tipus 

5. Sorozatszam 

6. Rajzszåm Index 


Certificate no. 
HYDAC no. 
Antall 

År bygd 


6. Rajzszåm Index Térfogat(V)LKorr6zi6s-potlékmm 

7. Méretezésl nyomås (PD) bar Méretezési homérséklet (TD)°C 

8. Max. Megengedett iizemi nyomås (PS) bar 

min/max Megengedett uzemi homérséklet (TS)°C 

9. Probanyomås (PT) bar Kategoria Alkalmazott modul 

10. Uzemi folyadék 

11. Vizsgåiat helye 

Tervrajz vizsgåiat Probavizsgélat 

12. Név Cim 

13. Jelzoszåm Bizonylatszåm Datum 

14. Muszaki étvétel helye (végso vizsgåiat és nyomåsproba) 

15. Név Cim 

16. Jelzoszåm Bizonylatszåm Datum 

17. A QM szerinti mubizonylat kiållitåsånak helye 

18. Név Cim 

19. Jelzoszåm Bizonylatszåm Datum 

20. A HYDAC Technology GmbH ezenne! igazolja, hogy a fenti 
nyomåstarto edény(ek) konstrukcioja, gyårtåsa, vizsgålata és 
dokumentåcioja az alkalmazott normåk kovetetményeinek megfel 

21. Alkalmazott normåk 

22. Megjegyzések 

23. Détum Pozicio Név 

24. A gyårto cég pecsétje 

25. MelléktetekAlåirås 


6. Disegno..!ndice..Volume (V)L Sovraspessore di corrosione mm 

7. Pressione di progetto (PD) bar T emperatura di progetto (TD) °C 

8. Max. Pressione di iavoro ammessa (PS) bar 

min/max Temperatura di Iavoro ammessa (TS) *C 


6. Tegnings nr. Index Volum (V) L Korrosjon tillatt mm 

7. Design trykk (PD) bar Design Temperatur (TD) "C 

8. Max. Tillatt arbeids trykk (PS) bar 

min/max. Tillatt Arbeids Temperatur (TS) ”C 


9. Pressione di prova idrostatica(PT)bar Categoria Moduii applicati 9. Test trykk (PT) bar 


1. VERK LA RING VAN OVEREENSTEMMING volgens de 
richtlijn drukapparatuur 97/23/EG 


NL 


3. Beschrijving 

4. Type 

5. Serienummer 

6. Tekeningnr. Index 

7. Onlwerpdruk (PD) bar 


Verklaring nr. 

HYDAC nr. 

Aantal 

Bouwjaar 


10. Fluido di Iavoro 

1 1 . Ente noiificato per 

O Approvazione del progetto □ Approvazione del tipo 

12. Nome Indirizzo 

13. identificativo Certificato no. Data 

14. Ente notificato per ia Verifica finale ( Esame finale e Prova ) 

15. Nome Indirizzo 

16. Identificativo Certificato rto. Data 

17. Enie notificato per ia valutazione del Sistema Qualitå 

18. Nome Indirizzo 

19. Identificativo Certificato no. Data 

20. HYDAC Technology GmbH certifica che progetto, costruzione, 

controllo e documentazione di questo/i recipiente/l a 
pressione sono conformi aiie richiesie delie Normative 
applicate. 

21. Normativa 

22. Note 

23. Data Posizione Nome 

24. Marcatura dei costruttore 

25. Allegati Firma 

1. DEKLARAC JA ZGODNOSCI zgodniez 

Wytycznq dia Urzqdzeri Cisnieniowych 97/23/CE 


■2. TbiornTk cisnieniowy Gertyfikat nr 

HYDAC nr. 

3. Opts llosc 


4 Typ Nrartykutu Rok bud 

5. Nrfabr. 

Volume (V) L Corrosietoeslag mm 6. Rysunek nr Indeks Objqtosc (V) L Naddatek korozyjny mm 

7. Ontwerpdruk (PD) bar Ontwerptemperatuur (TD) 'C 7. Cisnienie obliczeniowe (PD)bar 

8. Max. Toegest. bedrijfsoverdruk (PS) bar Temperatura obliczeniowa (TD)°C 

min/max. Toegest. bedrijfstemperatuur (TS) °C 8. Maks. cisn. rob. (PS) bar 

9. Controledruk (PT) bar Categorie Gebruikte modules Min/Maks. temp. rob. (TS) °C 

10 Bedrijfsmedium 9. Cisnienie probne (PT) bar Kategoria Zastosowane modul 

1 1 .Controledienst voor 10. Medium robocze 

□ Ontwerpkeuring □ Constructiekeuring ll.Urzqd dozoru dia 

1 2 Naam Adres □ Zalwierdzania projektu Q Zatwierdzania typu 

13.Referentienr. Certificaatnr, Datum 12. Nazwa Adres 


14. KeuringsdienstvoorEindcontrale (Eindinspeclie en Beproeving) j 13.Nrident. 

15. Naam Adres 

16. Referentienr. Certificaatnr. Datum 

17. Keuringsdienst voor de certificering van het QM-systeem 

18. Naam Adres 

19. Referentienr. Certificaatnr. Datum 

20. De firma HYDAC Technology GmbH verklaart dat de 
constructie, fabricage, keuring en doeumentatie van dit (deze) 
drukvat(en) overeenkomt met de eisen van de toegepaste 
normen. 

21. Toegepaste normen 

22.0pmerkingen 

23. Datum Positie Naam 

24. Stempel van de fabrikant 

25. Bijlagen Handtekening 


| 1. CEPTHdJUKAT C00TBETCT8WR cornacHO gpj||^ 
flupeimiBe ftna HanopHbix cocypos 97/23/CE PyyLfcj 
2 HanooHbm cocva CBUfleienbcrBO Ns 

HYDAC Na 

i 3. Onncaune KonnsecTBO 

4. Tun Apruxyn Na roABbinycKa 

5. CepiwHbiM HOMep 

; 6. Meprew Na Mhabkc OSseM (V)n npnnycx Ha Koppo3mo mm 


Certyfikat nr 


14. Urzqd dozoru dia produkeji, inspekeji i dokumentaeji 

15. Nazwa Adres 

IS.Nrident. Certyfikat nr Data 

17. Urzqd dozoru dia certyfikacji systemu zapewnienia jakosci 

18. Nazwa Adres 

19. Nrident. Certyfikat nr Data 

20. Firma HYDAC Technology GmbH zaswiadcza, ze projekt, 
produkeja, kontrola i dokumentaeja lego (tyeh) zbiornika(-ow) 
cisnieniowego(-ych) zgodna jest z wymogami zastosowanych 
nonn. 


21. Zastosowana norma 

22. Uwagi 

23. Data Pozycja Nazwa 

-24.Stempel producenta 

25. Zalqcznik Podpis. 

1. IZ JAVA 6 SKLADNOST! _ |F 

z Direktivo o tlacni opremi 97/23/EC f|g 

! 2. Tiacna posoda Steviika certifikata: 

Steviika HYDAC 

] 3. Opis Koiicina 

| 4. Tip Skladiscna st Leto izdelave 

| 5. Serijska steviika 


lO.Arbeids veske 

11. Inspeksjons myndighet for 

approvazione del tipo □ Design godkjenning O Type godkjenning 

ndirizzo 12.Navn Addresse 

sno. Data 13.ldent.Nr. Sertifikat nr. Dato 

ie finale e Prova ) 14,lnspeksjons myndighet for produksjon, inspeksjon og 
ndirizzo dokumentasjon 

s no Data 15.Navn Addresse 

ma Qualitå 16.ldent, Nr. Sertifikat nr. Dato 

ndirizzo 1 7.lnspeksjons myndighet for evaluering av kvalitet systemet 

3 no. Data 18.Navn Addresse 

•ogetto, costruzione, 19. i dent. Nr. Sertifikat nr. Dato 

ecipiente/i a 20.HYDAC Technology GmbH Sertifiserer at design, produksjon, 

elle Normative inspeksjon og dokumentasjon av denne (disse) Trykk 

beholdeife) er i samsvar med kravene i brukt standard. 

21. Standarder brukt 
22.Bemerkninger 

Nome 23.Dato Posisjon Navn 

24. Produsentens stempel 

25. Vedleg 

1. DECLARA£AO DE CONFORMIDADÉ conforme 

diretriz de vazos pressurizados 97/23/EG (CE) 


2. Vaso de oressao GertificadoW’ 

HYDAC N° 

3. Descrigio Quantidade 

Rok bud. 4. Tipo Artigo N° Anodefabr. 

5. N° de série 

atek korozyjny mm 6. N° de desenho Index Volume (V)L Acréscimo de corrosåo mm 

7. Pressåo de projeto (PD) bar Temperatura de projeto (TD)°C 

8. Max. Pressåoi operacionai permissivel (PS) bar 

min/max. Temperatura operacionai permissivel (TS) °C 
). (TS) °C g, pressåo de exame (PT) bar Categoria Modulos utilizados 

Zastosowane moduly lo.Fiuidosoperacionais 

II.Autoridade de exame para 

□ Exame de projeto □ Exame de amostra construtiva 
Zatwierdzania typu i2.Nome Enderego 

Adres 13.N° de identif. N° do certificado Dala 

Data 14Autoridade de exame para Verificagåo final (Exame final e Ensaio 

imentaeji ) 

Adres IS.Nome Enderego 

Data 16. N D de identif. N° do certificado Data 

wnienia jakosci 17.Autoridade de exame para a certificagåo do sistema QM 

Adres IS.Name Enderego 

Data 19,N° de identif. N° do certificado Data 

:za, ze projekt, 20.A Firma HYDAC Technology GmbH certifica que o projeto, a 

:h) zbiornika(-ow) fabricagio, □ exame e a documentagåo deste (destes) 

•ni zastosowanych reservatorio(s) de pressåo corresponde (m) ås exigéncias das 

Normas aplicadas. 

21.Normas utilizadas 

22.0bservag6es 

Nazwa 23.Data Posigåo Nome 

24. Carimbo do fabricante 

25. Anexos Assinatura 

1. FORSAKRAN OM OVERENSSTAMMELSE TO1 


FORSAKRAN OM OVERENSSTAMMELSE 

enligt Tryckkarlsdirektivet 97/23/EG Ife; 

Trvckkari Intyg nr. 

HYDAC nr. 


3. Beskrivning 

4. Typ 

5. Serie nr. 


6. St. Risbe Indeks Volumen (V) Litri Dodatek za korozijo mm 6 Ritning nr. 


Antai 

■rtikel nr. Tillverkningsår 

Volym (V) L Korrosionstillågg mm 


7. PaeHetHoe flaBneHwe (PD)6ap PacHeTHan TeMnepatypa (TD)°C 7. Projektiran tlak (PD) bar Projektirana temperatura (TD) °C 7. Konsiruktionstryck (PD) bar Konstruktionstemperatur (TD) °C 


8. flonyer. paSoMee flaBnenne (PS) 6ap 

flonyem paéoean Teumepaiypa (TS) °C 

9. KoHiponbHoe qaBneHHe (PT)6ap Kaieropiw l4cnonb30BaHHbifi 

Moqynb 

10. PaSoHan xoiflKacTb 

1 1 .OpraH KOHTpona nm 

□ yTsepjKAeHMfl npoexros □ yTBepwseHiw TrøioB 

12.<t>.H.O. Aqpec 

13.l4AeHTUcpnKaqMOHHbiH Ne Cepwcj3HKai Ne flaia 

14. OpraH KOHTponnflrm npon3BOAcrea, KOHTpons n AOKyMeHTaqirø 
15.O.M.0. AApec 

16.l4fleHTH4)HKaHMOHHWii N2 CepTOCfDHKaT Na flaia 

1 7. OpraH KOHTponn finn cepTucjJHKaiqmi CHtrreM ynpaeneHMn 
xanecTBOM 

18.<b.M.O. Aflpec 

19.14AeHTMCj3HKaqHOHHblM N2 CepTHCflMKaT Ns flaia 

20.rt>npMa HYDAC Technology GmbH yfloirroBepseT, hto 

KOHCTpyKLjMH, npOM3BOACTBO, KOHipOJIb M AOKyMeHTaqVW 3TWX 
(aToro) HanopHbix cocyAae cooTBBTCrmyer TpeSosaHHnw 
ncnonbaoaaHHbix HopM. 

21 ,i4cn0/lb30BaHHbie HOpMbl 

22. npMMBH3HHe 

23. flaia flonwHOCTb rp.H.O. 

24. nenaTb npon3BOAvuenn 

25. npnnoixeHnn floAnncb 


: 8. Max. Dovoljen delovni tlak (PS) bar 

min/max. Dovoljena delovna temperatura (TS) “C 
j 9. Preizkusni tlak (PT) bar Kategorija Uporabljeni moduii 

1 0. Delovni medij 

1 1. Kontroino mesto za 

O Presojo projekta □ Presojo vzorca 

12. !meNaslov 

13,ldentifikacijska st. St. certifikata Datum 

14.Kontrolno mesto za prevzem (dokonena kontrola in tlacni 
preizkus) 

15.1me Naslov 

16.1dentifikacijska st. St. certifikata Datum 

17-Kontrolno mesto za certificiranje sistema kvalitete 
1 8. Ime Naslov 

1 9.identifikacijska st. ét. certifikata Datum 

20. Podjetje HYDAC Technology GmbH potrjuje, da konstrukeija, 
proizvodnja, kontrola in dokumentaeija te tlacne posode ustreza 
uporabljenim standardom. 

21. Uporabljeni standardi 
22,Opombe 

23. Datum Sluzba Ime 

24. Zig proizvajalca 

25. Priloge Podpis 


8. Max. Tiliåtetarbetstryck(PS) bar 

min/max. Tiilåten arbetstemperalur (TS) °C 

9. Provtryck (PT) bar Kategori Anvånd modul 

10. Arbetsfluid 

11. Anmålt organ for 

Q Konstruktionskontroll O Typkontroll 

12. Namn Adress 

13.ldent nr. intyg nr. Datum 

14. Anmå!t organ for Slutkontroll (Slutlig undersokning och 

Tryckkontroll ) 

15. Namn Adress 

16.ldent. nr. Intyg nr. Datum 

17.Anmålt organ for kontroll av tillverkarens kvalitetssystem 
IS.Namn Adress 

IS.Ident, nr. Intyg nr. Datum 

20. HYDAC Technology GmbH intygar att konstruktion, tillverkning, 

kontroll och dokumentation av detta (dessa) tryckkårl 
overensståmmer med kraven i angiven foreskrift. 

21. Anvånd foreskrift 

22. Påpekande 

23. Datum Befaitning Namn 

24. Tillverkarens ståmpel 

25. Bilagor Underskrift 


. -i -i rva onnet 





Obersetzungen zur Konformltåtserklårung nach Druckgeråterlchtllnse 97/23/EG : ProckbehåSter 

Translations of the Declaration of Conformity acc. to Pressure Equipment Directive 97/23/CE : Pressure Vessel 

Traductions de la Déclaration de Conformité suivant ia Directive des Equipements sous Pression 97/23/CE : Récipient sous pression 


1. Prohlåseni o shode die smérntce 
6. 97/23/EG pro tlakovå zanzen! 


1 cs 

I.PROHLÅSENi O SHODÉ 
podie Smérnice o tlakovych zarizenich 97/23/ES 

cz 

1. Konformitetserkl æring iht. 

trykbehoiderdirektivet 97/23/CE 


DA 


2. Tlakovå nédoba 


Osvédceni 6. 
HYDAC 5. 

Pocet kusu 


2. Tlakovå nédoba 


3. Popis Pocet kusu 

4. Typ 6. produktu Rok vyroby 

5. 6. série 

6. Vykres c. Index ObjemfV) L Pridavek na korozi mm 

7. Vypoctovy pfetlak (PD) bar Vypoctovå teplota (TD) X 

8. Max. pracovni pfetlak (PS) bar 

min/max. pracovni teploia ((TS) X 

9. Zkusebn! tlak (PT) bar Kategorie Pouzity modul 

10. Pracovni låtka 

1 1 .Zkusebnt misto pro □ Typovå zkouska 0 Stavebni zkouska 
12.Jméno Adresa 

13.1dentifikacni c. Certifikat c. Datum 

14. Zkusebni misto pro vyrobu, zkousky a dokumentaci 

15. Jméno Adresa 

16.ldentifikacni c. Certifikat c. Datum 

17.Zkusebni misto pro certifikaci QM - systému 

IS.Jméno Adresa 

19.1dentifikacnr fi. Certifikat c. Datum 

20. Firma Hydac Technology GmbH prohlasuje, ze konstrukce, 
vyroba, zkousky a dokumentace této tlakové nådoby ( téchto 
tiakov^ch nådob ) odpovidå pozadavkiim zavedenych norem. 

21. Pouziténormy 

22. Poznåmky 

23. Daium Pozice Jméno 

24. Razitko vyrobce 

25. Prilohy Podpis 


Osvédceni Sis. 

Cis. zakåzky HYDAC 
Pocet kusu 

Rok vyroby 


3. Popis Pocet kusu 

4. Typ Cis. vyrobku Rok vyroby 

5. Cis. série 

6. Cis. vykresu Znak Obsah (V) Pridavek na korozi 

7. Projektovany tlak (PD) bar Projektovanå teplota (TD)(X 

8. Maximålni pfipustny tlak (PS)bar 

Pfipustnå minimålni/maximélnl teplota (TS) °C 

9. Zkusebni tlak (PT) bar Kategorie Pouzité moduly 

10. Provozni medium 

1 1 . Zkusebna pro 0 Zkouseni koncepce □ Zkouseni typu 

12. Nåzev Adresa 

13. Identifikacni cisto Cis. certifikåtu Datum 

14. Zkusebna pro prejimku (zåvérecnå zkouska a tlakovå 
zkouska) 

15. Nåzev Adresa 

16. Identifikacni cislo Cis. certifikåtu Datum 

17. Zkusebna pro certifikaci systému QM 

18. Nåzev Adresa 

19. Identifikacni cislo Cis. certifikåtu Datum 


Certifikat nr. 

HYDAC nr. 

Anta! 

Produktionsår 


3. Tegnelse Anta! 

4. Type Materiale nr, Produktionsår 

5. Serie nr. 

6. Tegnings nr. Revision Volumen (V) L Korrøsionstillæg mm 

7. Design tryk (PD) bar Design Temperatur (TD) X 

8. Max.Tilladeligt arbejdstryk (PS) bar 

min/maxTilladeligt arbeidstemperatur (TS) X 

9. Test tryk (PT) bar Kategori Anvendte moduler 

10. Trykmedie 

11. Inspektør for O design-godkendelse □ og type-godkendelse 

12. Navn Adresse 

13. Materiale nr. Certifikat nr. Dato 

14. Inspektør for Afsluttende verifikation (Afsluttende undersoegelse 

og Trykproevning 

15. Navn Adresse 

16. Materiale nr. Certifikat nr. Dato 

1 7. Inspektør for evaluering af kvalitets-sikringssystem 

18. Navn Adresse 

19. Materiale nr, Certifikat nr. Dato 


20. Vyrobce, HYDAC Technology GmbH, potvrzuje, ze konstrukce, 20. HYDAC Technology GmbH certifikat for, design, fremstilling, 


DE 


1. KONFORMiTATSERKLARUNG 

nach Druckgeratrichtiirtie 97/23/EG 


2. Druckbehålter Bescheinigung Nr. 

HYD,'-£-Av'.te3-Nr. 

3. Beschreibung Stuckzahl 

4. Typ Artikel-Nr. Baujahr 

5. Seriennummer 

6. Zeichnungs-Nr. Index Rauminhalt (V)L Korrosionszuschlag 

mm 

7. Auslegungsdruck (PD) bar Ausiegungstemperatur (TD) X 

8. Maximai zulåssiger Druck (PS) bar 

Zuåssige minimale/maximale Temperatur (TS) X 

9. Prufdnjck (PT) bar Kalegorie Verwendete 

Module 

10. Betriebsmedium 

1 1 . Prufstelle fur Q Entwurfsprufung D Baumusterprufung 

12. Name Adresse 

13. Kenn.-Nr. Zertifikat-Nr. Datum 

14. Prufstelle fur die Abnahme ( Schlussprufung und Druckprijfung ) 

15. Name Adresse 

16. Kenn.-Nr. Zertifikat-Nr. Datum 

1 7. Prufstefle fur die Zertifizierung des QM-Systems 

18. Name Adresse 

19. Kenn.-Nr. Zertifikat-Nr. Datum 

20. Der Hersteller, HYDAC Technology GmbH, bescheinigt, daS 
Kondtruktion, Herstellung und Prufung dieser (dieses) 
Druckbehålter(s) den Anforderungen der EG- 
Druckgeråterichtlinie 97/23/EG erfullen. 

21. Angewandte Normen und techn. Spezifikationen 

22. Bemerkungen 

23. Datum Position Name 

24.Stempet der Herstellerfirma 

25.An!agen Unterschrift 


1. DECLARACION DE CONFORMIDAD deacuerdo HZra 
a la Directiva 97/23/CE para Aparatos a Fresi6n. ILdSIJ 

2. Aoaratos a presion No. de Certificado 


No. de Certificado 2, Painelaite 
No. HYDAC 


3. Descripcion Cantidad 

4. Tipo No. de material Ano de fabricacion 

5. No. de fabricacion 

6. No. det Dibujo Index Volumen (V)L Factor de corrosion mm 


vyroba a zkouseni této tlakové nådoby (téchto ttakovych nådob) 
splnuje pozadavky smérnice EU o tlakovych nådobåch 97/23/ES. 

21 . Uptatnéné normy a technické speclfikace: 

22. Poznåmky 

23. Datum Funkce Jméno 

24. Razitko vyrobni firmy 

25. Prilohy Podpis 

1. AHAGZH ZYMMOPOnZHZ påtJEt vnpEKTipa? 

prixavutv Trteezrig 87/23/EOK 

2. AcEaucvri nisonc No. BEpaiuraqc; 

AJ O.UYBAC 

3. neptypacprj Tcpdxta 

4. MovtéAo No. siSoug Etog KcrracKEurK 

5. ZEtptaxog apiøpog 

6. No. oxtSiou Aicrra Oyxos (V) L AiappwTixn TrpocTaaia mm 

7. KaTaaKEuatniKti rriEorj (PD)bar KaraøKEuaanKfj ØEppospaaia 
(TD)X 

8. Ettitp. UTTEpirieari (PS) bar 

Ettitp. ØEppoKpaoia teiTOupyiac; (TS) °C 

9. flieori teot (PT) bar KaTriyopia Xpr|0[poTroiri9ÉvTa povrouA 

10. YAq/pÉoov AEiToupyiac 

11. YnnpEoia EAÉyxou yta P EAeyxoS oxsSiou O EAEyxog axESiou 

12,Ovopa AiEUØuvør) 

13. AtaKpmK6gopi9p6g No. PlioTOiTOtriTiKou HpEpopqvia 

14. Yn-ppEoia EAÉyxou KaiaotcEufig, eAéyxou xai TExpqpiujørK 

15.0vopa AiEuØuvori 

le.AtaKpiTiKogapiØpog No. nicrrOTroirjnKou Hpcpoppvia 
17.Ynrjp£Oia EAéyxou TTtOTOiTpiriang rou øuarngaTog påvari/pEVT 

TTOiornrag 

18.0vopa AiséØuvcrj 

19. AtaKptTiKogapi9pog No. rhøroTrouynKou Hpepopqvia 

20. H Eiaipia HYDAC TExvoAoyiag E.F1.E. (SePciiwvei on, o 
øXE&acpog, n KøraaKEun, o ÉAsyxog Kai p TEtcpripiuion Tp^ftcuv 
SE^opEvtig/vwv TTiEapg ovianoKpivETai/ovrai cmg aTTamiaag tuiv 
srpappocrrÉiuv TTpoSiaypatptxiv. 

21 .ErpappoarÉEg Trpo5ictYpa<pég 

22. ZqpEiu)aEig 

23. HpEpopr)via Baøpog Ovopa 

24.1<ppcryi6a KaraøKEuåørpiag sraipiag 

25,Eau)KAE!aia Ytrovpatpr) 


1, Paineiaitedirektiivin 97/23/EY mukatnen 

VAATIMUSTENMUKAISUUSVAKUUTUS !.4æ1 

2, Painelaite Todistusnumero 

HYDAC numero 

3. Kuvaus Måårå 

4. Tyyppi Artikkeiinumero Valmistusvuosi 


3. Kuvaus Måarå 

4. Tyyppi Artikkeiinumero Valmistusvu 

5. Satjanumero 

6. Plirustusnumero Indeksi Tilavuus (V) t Ohenemisvara mm 


7. Presiån de diseno (PD) bar Temperatura de diseno (TD) X 7. Suunnittelupaine (PD) bar 


Suunnitteiulåmpotila (TD) X 


8. Presiån max. de servicio permitida (PS) bar 

Temperatura min/max de servicio permitida (TS) X 

9. Presion de ensayo (PT) bar Categoria Modul utilizado 

10. Fluido de servicio 

1 1 .Autoridad de inspeccion para la 

□ aprobacion del Diseno □ aprobacion a tipo muestra 

12. Nombre Direccion 

13. No. de Ident. No. de Certificado Fecha 

14. Autoridad de Verification final ( Inspection final y Prueba ) 

15. Nombre Direccion 

16. No. de Ident. No. de Certificado Fecha 

17. Autoridad de Inspeccion para la evaluacién del Sistema de.Calidad 

18. Nombre Direccion 

19. No. de Ident. No. de Certificado Fecha 

20. HYDAC Technology GmbH certifica que el diseno, ia 
manufaciura, la Inspeccion y la documentacion de este(os) 
aparato(s) a presion cumpien con los requerimientos de las 
normas utilizadas. 

21. Normas utilizadas 

22. Comentarios 

23 echa Posicion Nombre 

24.Selio de la Firma manufacturadora 

25.Apéndice Signatura 


8. Max. Sallittu kåyttopaine (PS) bar 

min/maxSallittu kåyttolåmpotila (TS) X 

9. Koepaine (PT) bar Kategoria Sovelletut moduulit 

10. Kåyttoaine 

1 1 .Vastaava tarkastuslaitos 

□ Suunnitelmatarkastus □ Tyyppitarkastus 

12. Nimi Osoite 

13. Tarkastuslaitoksen numero Sertifikaattinumero Påivåys 

14. Vastaava tarkastuslaitos Lopputarkastus (Loppukoe, 

Koeponnistus ) 

1 5. Nimi Osoite 

IS.Tarkastuslaitoksen numero Sertifikaattinumero Påivåys 

1 7. Laatujårjestelman sertifioinnista vastaava tarkastuslaitos 

18. Nimi Osoite 

19. Tarkastuslaitoksen numero Sertifikaattinumero Påivåys 

20. HYDAC Technology GmbH vakuuttaa, ettå raiden 

paineastioiden rakenne, valmistus, tarkastusja dokumentointi 
vastaavat sovellettavien standardien vaatimuksia. 

21 .Sovellettavat standardit 

22. Huomioitavaa 

23. Påivåys Tehtåvå yrityksesså Nimi 

24. Valmistajan leima 

25. Uitteet Allekirjoitus 


EN 


inspektion og dokumentation af denne/disse trykbeholder(e) i 
henhold til de anvendte standarder. 

21. Anvendt standard 

22. Bemserkninger 

23. Dato Position Navn 

24. Producent stempel 

25. Bilag Underskrevet 


1. DECLARATION OF CONFORMITY according 

to Pressure Equipment Directive S7/23/EC 


2. Pressure vessel Certificate no. 

iiYBACOa&srno. 

3. Description Quantity 

4. Type Stockno. Year of manufacture 

5. Serialno. 

6. Drawtng no. Index Volume (V) Litre Corrosion allowance mm 

7. Design Pressure (PD) bar Design Temperature (TD) X 

8. Max Permissible Operating Pressure (PS) bar 

min/max Permissible Operating Temperature (TS) X 

9. Test Pressure (PT) bar Category Modules followed 
10. Operating Fluid 

ll.lnspection Authorityfor □ Design Approval □ Type Approval 

12. Name Address 

13. !dent. No. Certificate no. Date 

14.lnspection Authority for final assessment (Final inspection ard 

Proof test ) 

15.Name Address 

16.ldent.No. Certificate no. Date 

1 7. Inspection Authority for the certification of the Qualiiy System 

18. Name Address 

19.ident. No. Certificate no. Date 

20.The manufacturer, HYDAC Technology GmbH.certifies that the 
Design, Manufacture and inspection of this (these) Pressure 
Vessel(s) comply with the requirements of the Directive 97/23/EC. 
21. Standards and tech. Specifications used 

22. Remarks 

23. Date Position Name 

24. Manufacturer's Stamp 

25. Attachments Signature 

1. DECLARATION DE CONFORMITÉ suivant la I Rf S 

Directive des Equipements sous Pression 97/23/CE 

2. Récipient sous pression N° du Certificat 


N° du Certificat 
N° contrat HYDAC 
Quantité 

Année de Fabrication 


3. Description Quantité 

4. Type CodeArticie Année de Fabrication 

5. N° de Série 

6. N” de Plan Indice Volume (V)L Surépaisseur de Corrosion mm 

7. Pression de Caicui (PD) bar Temperature de Caicul (TD) X 

8. Pression max. de Service Admissible (PS)bar 

Temperature min/max de Service Admissibie (TS) X 

9. Pression d'Epreuve (PT) bar Categorie Module utiiisé 

10. Fluides admissibies en service 

1 1 . Organisme pour 

□ Approbation de Conception □ Approbation de Type 

12. Nom Adresse 

13. N” d'identification N° de Certificat Date 

14. Organisme pour la Vérification finale (Examen final et Epreuve) 

15. Nom Adresse 

16. N° d‘identification N° de Certificat Date 

1 7. Organisme pour 1'évaluation du Systéme Qualité 

18. Nom Adresse 

19. N° tfidentification N° de Certificat Date 

20. Le fabricant, HYDAC Technology GmbH, certifie que, la 

Conception, la Fabrication et 1'lnspection du(des) récipient(s) 
sont conformes aux exigences de ia Directive 97/23/CE 

21. Normes et spécifictions techniques utilisées 

22. Remarques 

23. Date Position Nom 

24. Cachet du Fabricant 

25. Documents joints Signature 


Stand : 11.03.2008 









SAARLAND 


Bestatigung 


Die Zertifizierungssteile fur QS-Systeme nach DGRL 97/23/EG der Benanmerf Stele rnit 

cpo rmnnp tind Hps TØV Saarland eV - beståtigt, dass sich die Kenn-Nummer der Benannten bteiie mit 

Obergang derTutassung^vom TØV Saarland e.V. ad die SGS-TOV GmbH von der 0034 auf die 1637 geanded 
hat. Dies gilt seit 01 .04.2009. 

Die Zertifizierungssteile fur QS-Systeme (Benannte Stelle mit der Kenn-Nr. 1637) ^eptieri ‘ a ls 
Nachfoiqeorqanisation des TØV Saariand e.V. (Benannte Stelle mit der Kenn-Nr. 0034) fur eme Ubergangszeit 
mit der Laufeeit des Zertifikates (Zertifikat-Nr. 71 202 A 001) die Vemendung der KennzertnunMe Produk e 
mit der Kenn-Nr 0034 zusammen mit der Konformitatserklarung nach DGRL 97/23/EG Modul Hl. Uie 
Konformitåtsbewertung unter der Kenn-Nr. 1637 muss den Verweis auf die Kennzeichnung des Produktes mit 

0034 beinhalten. 


Fur weiterø Fragen stehen Ihnen Herr Dr. Brendel (0170 7634043) und Herr Dietz (0174 3009138) gerne zur 
Verfugung. 


Confirm ati on 

The Certification Body for GS Systems based on the standard PHD 

belonging to the SGS group and the TØV Saarland e.V., hereby confirms that the no. of the Notined Body 
changed 9 from 0034 to 1637 as the accreditation was passed from the TUV Saarland e.V. on to the S 
GmbH, with date of 01,04.2009. 

The Certification Body for QS Systems (that is to say, the Notified Body no. 1637, the successor organization of 
the TØV Saarland e V. which was the Notified Body before with no. 0034, as mdicated above) is disposed to 
accept that during me remairting «me of validity of me certiflcate no. 71 202 A 001 1» producu , « get abetied 
with the number 0034, but need to be accompanied by a declaration of conformity basei on ' E ° 
module Hl. it is required that the evaluation of confomnity carried out by no. 1637 does contam a reference to the 

product labeiling with number 0034. 

For a ny further questions in this regard, please feel free to contact Mr. Brendel (mobile: 017017634043) or Mr. 
Dietz (mobile: 0174-3009138). 


Attestation 


r Office de certification des Systémes Assurance Qualité seton la Directive équipements sous pression 97/23/EG 
de SGS-TØV GmbH - une société du groupe SGS et du TUV Saariand e.V. - atteste que en ® ^quage e 
[•organisme notifié a été modifié de 0034 å 1637, suite å Sa transition de l accreditation de TUV Saarland e.V. a 
SGS-TØV GmbH, ceci å partir du 01 .04.2009. 


d 1 organisme successeur du TUV Saariand E.V. (organisme no, me ~ ' 

de Sa durée du certificat (certificat n’ 71 202 A 001), 1’utilisation du marquage des , .é^«OT de la 
conjointement avec une attestation de conformité selon Directive 07/23/EG module Hl . L evaluation de la 
conformité sous le n° 1637 doit contenir la référence du marquage du produit 003*+. 


Pour tout renseignement ccmplémentaire, veuillez vous adresser å M. Brendel (+49 170 7634043) ou M. Dietz 
(+49 174 3009138). 


Sulzbach, 07,04,2010___ 

i.V. Dr. Wolfgang Brendel 

Leiter Zertifizierungssteile fur QS-Systeme 



■ / 



i A. Dr. Hagen Senne 
QMB SGS-TØV GmbH 
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Speichersicherheits ventil 

Dokumentatian 


' GmbH 


(nhalt: 


Speichersicherheitsventil 

□□kumen tation 


Technische Dokumsntatfon 
fur 

Spefchersicherheitsventila 


1. Ålfgemema Htnwefsa 

1.1 Tiejgtuppon 


2, Beaehrelbung 

2.1 Bealrmrmmgsgemå&a Verøcn Amg 1 

2.2 Auføsu 

2.3 Funtøxm 

2 A Tcchnlszfce Dalen 

3* AfJgemarri» Sfcftarheftshfnwefsa 

3.1 SorgfaMspfiichtdea BetreSiars 

3.2 Vemarefefe Sfcterf>gj{s sambok» 

3.3 Slarfen 

3.4 KojmalfeitTfeb 

3.5 Hyto&k 

3.3 UfnweKscnut* 

3.7 Vefindoamøen an G*ril 

3.8 Tfrtnnrsch-a Gaf^rdangoa 


4, Jnbøfnnbnahtns 

4.1 All&smfclna Hnwoi» 

5. Hiffo Lnl Storungan 

5.1 AVoemefrya HVwulsa 

% s. Wariung und fmsfandhslfung 

5.1 AflsotrvwM 

5-2 Sfcfccrfwfe^mtftfsft rurVYcrfwg und In3{5ndhediin3 
63 Wartw^r^rtif* 

6 A Kwiø Dn/ckkontroikn 

C.5 Attøarnrøa l-Hawa!» 2ur Inslanckabung 

B.fi MclSmHW 

7. Anhang 


* _ 7.1 EG~ Konfbrmitctcfirklc^ng 

. * 7-H Dafc^taK-Spakhc^bsffctfhxntll 

HERIOH Syst&mtecfinlk GmbH t 

Postfacft 1269 
71256 Weii der Stedt 
Tel 07033/301 B-0 
. Fax 07033/2013* 10 


P;\TUVTaCEÆpo}ciiDrfch«ifvoJl3Vof}rø3alr»b»*nVrfuri5 neu.dcc Rav, A C6.Q3.QZ 
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Jahren dis Veniiia auf Dichihalt Qberprilft warden. 








001/A 1.2001 



HERiON Sysiemtechnik GmbH 
Postfach 1269, D-71256 Weii der Stadt 
UntereTaistrasse 65, D-71263 Weii der Stadt 
Tel.: +49 70 33 1 30 1 8-0 Fax: +49 70 33 1 30 1 8-10 



in acc. to the pressure equipment directive 97/23/EC 
•nach Druckgeråterichtiinie 97/23/EG 


j type* 

nominal size 

EC-type exam i nation no. 

type-test-no. 

Typ* 

Nennweite 

EG-Baumusterprufnummer 

BauteilprUfnummer | 

DBG 6 HKE017 

6 

01-202 2 046 02 601 00 

527 | 

DBG 6HKE002 

6 

01 202 2 046 02 60100 

942 • i 

DBG 6 XE 002 

6 

01 202 2 046 02 60100 

942 

DBG 10 HKE 017 

10 

01 202 2 046 02 60100 

620 ! 

descnpilon of the pressure equipment/ Beschrøifaung des Druckgeråtes 


4 ses nama plata I sieha Typenschild 



categorie IV 

applied categoiy in acc. tø ariide 3 and annex il 1 angewandte Kategorie nach Årtikel 3 und Anhang !! 


moduie I Modul 

conformity assessment procadures / 
Konformitåtsbewertungsverfahren 

certificafe number 7™ 
Bescheinlgunqsnummer 

B 

EC type-examination / EG-Båumusterprufunq 

01 202 2 046 02 60100 

§ F 

... Inspection of the .products / 

see conformity certifioate / 


Prilfung der Produkte 

siehe Konfirmitatsbescheinigur 


canformity assessmsntprocødures in acc.to ardcte 10/ angewandte KOTjarmtetsbevyertiingsvsifahran nach Årtikri 10 


moduie / Modul B: TØV CERT - Zertifizierungssteile fur Druckgeråte des RWTØV e. V. 

“ Identification numben 0044. LarmemarckstraSa 28, D-45141 Essen / German y 

nama and adress of the notifed body (montering a.m. conformity assessmeni procadures) 

Nama und Anschrift der benanntsn Stelte (Zertjfizlerung / Obetwachung nsch o.g. Modulen) 

moduie / Modul F: TØV CERT - Zertifizierungssteiie fiir Druckgeråte des TØV-SQddeutschiand Bau und Betrieb .GmbH 
identifjcation number: 0036, Gottiieb-Daimier-Str. 7, D-7Q794 Fiiderstadt/ German v 

name and adress of the notifed body (montering a.m. conformity assessment procadures) 

Name und Anschrift der banannten Stelle (Zertifizierung / Dbsrwachung nach o.g. Modulen) 

The signing manufacturer confirms by this deciaration thatthe design, manufacturing and inspeotion 
ofthis pressum equipment is in aGcordance to the requirements of the pressure equipment directive» 

Der unterzeichnenda Herstelier bescheinigt hiermit, dass Konstruktion, Hersieliung und Prufung 
dieses Druckgeråtes den Ånforderungen der Druckgeråterichtiinie entsprichl 

at the moment no harmohized standards avaiiable 
zur Zeit keine harmonisieite n Normen verfOgbar 

applied harmonized standards / angewandte harmonisierts Norman 


AD-Merkblatt 2000 A2, TRD 801 Nr. 45 ' 

othsr applied standards or technical rules / angewandta andsre Nonnen oder technischs Spezifikationen 


25.02.02 

date 


Herlon-Systemtechnik GmbH 
Untere Taistr, 65, 712.63 Weii der Stadt 
manufacturer stamp 



Qs k- 


authorized subscriber 


Sitz der Geselischaft: Weii der Stadt - Registergericht: Amtsgericht Leonberg HRB 2734 
Geschaftsfuhrer: Hans-Jochen Effrnert 


ABN AM RO Bank Frankfurt 

BLZ 502 304 QO, Kto.-Nr. 18 OS 166 004 

SWIFT-Code: ABNADEFFFRA 


LandBsbank Baden-Wusrttemharg 
BLZ 600 501 01, Kto.-Nr. 222 44 06 
SWIFT-Code: LAG1DE6S" 
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M hochdruck 

HYDRAULIK 


Techoisciie Dokumeotation 

flir hydrauiischert Robotergewiehtsausglelch 


0. inhaltsverzeichnfs 

1. Guitigkeit 

2. Funktionsbeschreibung 

3. Sicherheitshinweise 

4. Inbetriebnahme 

5. Wartung und Instandhaltung 


Voriiegende technische Dokumentation gilt furfoigende 
hydraulische Robotergewichtsausgleiche: 


Type: 

OA Zeichnungsnr.: 

KUKA Sachnr. 

GA 1 

0599.00.000/1 

01-033-573 

GA 1 -A 

0617.00.000/1 

01-034-571 

GA2-D.1 

0699.00.000/6 

00-124-428 

GA 2 - D.2 

0699.00.000/7 

71-040-031 

GA2-K.1 

0969.00.000/1 

71-040-031 

GA 2 - K.2 

0969.00.000/2 

71-040-031 

GA 5 

0734.00.000/1 

00-100-278 

GA 5.2 

0734.00.000/3 

00-118-267 

GA 5.3 

0734.00.000/4 

00-118-267.. 

GA 5-A 

1103.00.000 

00-167-918 

GA 6 

0752.00.000 

00-100-797 

GA 6.2 

0752.00,000/2 

00-118-268 

GA 6.3 

0752.00.000/3 

00-118-268 

GA 7 

0862.00.000 

00-120-082 

GA 8 

0879.00.000 

01-040-047 

GA 9 

0966.00.000 

00-139-944 

GA 11 

0999.00.000 

00-147-094 

GA 14 

1144.00.000 

00.-183-637 

GA 14-FO 

1154.00.000 

00-188-591 ' 

GA 15 

1145.00.000 

00-183-853 

GA 16 

1160.00.000 

00-189-401 

GA 17 

1161.00.000 

00-190-013 


Die technische Dokumentation richtet sich an ausgebildetes, 
qualifiziertes Fachpersonal, das mit der Bedienung des 
Roboters, in dem der Gewichtsausgleich eingebaut wird, 
vertraut ist und die Sicherheitsbestimmungen in diesem 
Zusammenhang kennt. 


2 . 

2.1 


Funktionsbeschreibung 
BestimmunqsqemåRe Verwendunc 


Es handelt sich bei diesen Baugruppen um ein geschlossenes 
hydraulisches System, das ais Gewichtsausgleich fur Industrie- 
roboter (Achse 2) konzipiert und ausgelegt wurde. 

Foigende Typen wirken ziehend, d.h. der Stangenraum des 
Zyiinders steht unter Druckvorspannung. Diese Typen sind fur 
industrieroboter mit Bodenbefestigung bestimmt 


Type: 

OA Zeichnungsnr.: 

KUKA Sachnr. 

GA 1 

0599.00.000/1 

01-033-573 

GA 1 -A 

0617.00.000/1 

01-034-571 

GA2-D.1 

0699.00.000/6 

00-124-428 

GA 2 - D.2 

0699.00.000/7 

71-040-031 

GA2-K.1 

0969.00.000/1 

71-040-031 

GA 2 - K.2 

0969.00.000/2 

71-040-031 

GA 5 

0734.00.000/1 

00-100-278 

GA 5.2 

0734.00.000/3 

00-118-267 

GA 5.3 

0734.00.000/4 

00-118-267 

GA 5-A 

1103.00.000 

00-167-918 

GA 11 

0999.00.000 

00-147-094 

GA 14 

1144.00.000 

00-183-637 

GA 14-FO 

1154.00.000 

00-188-591 

GA 16 

1160.00.000 

00-189-401 


Diese Typen werden mit Oi- und Gasfiiilung von der 
Fa. OLHYDRAUUK ALTENERDiNG ausgeiiefert. 
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Folgende Typen wirken druckend, d.h. der Kolbenraum des 
Zylinders steht unter Druckvorspannung. Diese Typen sind fur 
fndustrieroboter mit Decken- oder Wandbefestigung bestimmt. 


Type: 

OA Zeichnungsnr.: 

KUKA Sachnr.: 

GA 6 

0752.00.000 

00-100-797 

GA 6.2 

0752.00.000/2 

00-118-268 

GA 6.3 

0752.00.000/3 

00-118-268 

GA 7 

0862.00.000 

00-120-082 

GA 8 

0879.00.000 

01-040-047 

GA 9 

0966.00.000 

00-139-944 

GA 15 

1145.00.000 

00-183-853 

GA 17 

1161.00.000 

00-190-013 


Diese Typen werden nur mit Gasfullung von der 
Fa. OLHYDRAULiK ALTENERD1NG ausgeliefert. 

Die Olbefuliung wird vom Roboterhersteiler durehgefuhrt. 


Die GewichtsausgleiGhe sind nur fur die hier aufgefuhrten 
Verwendungen bestimmt. Andere Verwendungen sind nicht 
zulåssig und geiten als sachwidrige Verwendung 1 


2.2 Technische Daten und Anschiussschema des 
Gewichtsausqieichs 


Technische Daten siehe Konformitåtserklårung MO-017. 
Anschiussschema siehe Beschreibung der Baugruppe MO-018 
unter Punkt 2 Anschiussschema. 

Es sind ausschlieSiich die in der Beschreibung der Baugruppe 
MO-018 unter Punkt 3 aufgefuhrten Bestandteiie zu 
verwenden. 

3. Sicherheitshinweise 

3.1 Sorgfaltspflicht des Betreibers 

Der Gewichtsausgieich wurde unter Berucksichtigung einer 
Gefahrenanalyse konstruiert und hergesteilt. 

Die erforderlichen MaBnahmen zurSicherheit in der betrieb- 
lichen Praxis unteriiegen der Sorgfaltspflicht des Betreibers. 
Der Betreiber muB insbesondere sichersteiien, dass 

der Gewichtsausgieich bestimmungsgemåS verwendet 
wird (siehe Punkt 2.1 der techn. Dokumentation). 
der Gewichtsausgieich nur in einwandfreiem Zustand 
eingebaut und betrieben wird. 

sich wåhrend des Betriebs keine Personen im Abbiase- 
bereich des Speichersicherheitsventils aufhaiten, 
der Gewichtsausgieich nur von qualifiziertem Fachperso- 
nal eingebaut und gewartet wird, und diesem die erforder- 
iiche Schutzausrustung zur Verfugung steht und diese 
benutzt. 

keine Sicherheits- und Warnhinweise auf dem Gewichts- 
ausgieich entfernt werden. 

die techn. Dokumentation zu Gewichtsausgieich, Druck- 
speicher und Speichersicherheitsventi! vollståndig und 
leserlich zur Verfugung steht. 

3.2 Umqanq mit Hvdraulikol 

Die Sicherheitshinweise fur den Umgang mit Hydrauliko! 
sind zu beachten. Siehe auch die techn. Dokumentation 
fur Speichersicherheitsventi! unter Punkt 3. 

ACHTUNG ! Der Gewichtsausgieich steht unter hohem 
Innendruck. Es durfen keine Bauteile gelost werden, 
solange das System unter Druck steht. 
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3.3 StickstoffbefuHuna des Drucksoeichere 

Zum Befullen nur Stickstoff N2 der Reinheit 99,8 % 
verwenden ! 

•N KEINEM FALLE SAUERSTOFF ODER 
LUFT VERWENDEN ! EXPLOSIONSGEFAHR !! 

Sofern der Gasflaschendruck hoher als der max. zul. 
Druck ist, muss ein Gasdruckbegrenzungsventil 
verwendet werden. 

Die Sicherheitshinweise der Betriebvorschrift fur Einbau 
und Wartung des Druckspeichers sind zu beachten ! 

3.4 Thermische Gefåhrdunn 

Bei Arbeiten am Gewichtsausgieich besteht die Gefahr 
von Verbrennungen durch Kontakt mit heiftem Hydraulikol 
oder erwårmtem Geråt. 

3.5 Verånderungen am Gewichtsausaieir.h 

Am .Gewichtsausgieich durfen keine eigenmåchtigen 
Verånderungen durchgefuhrt werden. Alle geplanten 
Verånderungen mussen von der Fa. OLHYDRAUL1K 
ALTENERDING schriftiich genehmigt werden. 

Das alternativ zum Luftfilter eingebaute Ruckschiagventil 
fur die Kolben- bzw Stangenraumentluftung darf nicht 
verschiossen werden 1 

4. Inbetriebnahme 

Die Inbetriebnahme darf nur von qualifiziertem Fachper- 
sonal durchgefOhrt werden. 

Nach dem Einbau des Gewichtsausgleichs ist das Hub- 
distanzstiick zwischen Fuhrung und Stangenauge (unter 
dem Faltenbalg) zu entfernen 11 ** 

GEFAHR der Beschådigung durch Kollision ! 

** Ausnahme bei Type GA 14 und GA14-FO 
Bei diesen Typen ist ansteile des Hubdistanzstiickes ein 
Montagebolzen am Zylinderboden zur Hubbegrenzung ein- 
geschraubt. Nach dem Einbau des Gewichtsausgleichs ist 
der Montagebolzen herauszuschrauben und durch die 
mitgelieferte VerschluBschraube zu ersetzen. 

GEFAHR der Beschådigung durch Kollision, wenn der 
Motagebolzen nicht entfernt wird ! 

Kontrolle des Oldruckes am Manometer. Auf ungewohnli- 
che Druckschwankungen und abweichenden Einstelldruck 
achten. Siehe Beschreibung der Baugruppe Punkt 4. 



5- Wartung und Ingtandhajtung 


Bei allen Wartungs- und Reparaturarbeiten ist auf åuBerste 
Sauberkeit zu achten ! 


5-1 Kontrolie des allqemeinen Zustandes 


Gewichtsausgieich wochentlich optisch auf Beschådigung 
Verschmutzung und Dichtheit kontrollieren. 
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5.2 Oberprufunq und Korrektur des Oidruckes 

Dberprufung des Oidruckes erfoigt am Manometer bei 
mechanischer Nulistellung der Achse 2 . 

Zur Druckerhohung gefiitertes Hydraulikol vom Typ 
ARAL Vitam GF 46 veiwenden. 

Foigende Anforderungen an das HLP 01 sind einzuhaiten 
kinematische Olviskositåt 40°C 46 cSt 
Oireinheit nach ISO DiS 4406 1 8/1 571 

bzw. NAS Kiasse 7 

Die Oibefuiiung erfoigt uber das Ruckschiagventi! am 
Olbefuilanschluss A. * 

Hierzu ist ein Hydraulikschlauch mit Verschraubung 8 S 
{Oberwurfmutter M 16x1,5) sowie ein Pumpenaggregat mit 
Druckfilter erforderiich. Gleichzeitig ist uber den Minimess- 
anschluss M16x2 am Entiuftungsanschluss E zu entluften. 
Zur Druckreduzierung Oidruck uber den Minimess- 
anschiuss Ml 6x2 ablassen. 

* Ausnahme bei Type GÅ 1 und GÅ 1 -Å : 

Die Oibefuiiung erfoigt uber den Anschiuss A. Hierzu ist 
die Verschlussschraube VSTI-R1/4" zu losen und 
langsam herauszuschrauben ! 

ACHTUNG ! Gefahr durch herausspritzendes 01 bei 
Leckage des Åbsperrhahnes i 
AnschlieSen des Befuilschiauches durch Einschrauben 
einer Hydrauiikverschraubung GE 8 PSR (PB 630 bar). 
Den gewunschten Einsteiidruck am Pumpenaggregat ein- 
steiien und uber einen Druckfiiter Oidruck auf den 
Anschiuss A geben. 

Jetzt die Fiachkopfschraube am Absperrhahn entfernen 
und den Absperrhahn iangsam herausschrauben und den 
Druck am Manometer des Gewichtsausgieichs 
kontroiiieren. 

Gleichzeitig an dem obeniiegenden Minimessanschiuss 
Ml 6x2 entluften. 

AnschlielSend Absperrhahn wieder hineinschrauben und 
anziehen. Verschraubung GE 8 PSR entfernen und 
VSTI VerschluSschraube Gl/4" wieder einschrauben und 
mit Anzugsmoment 30 Nm anziehen, 

Zur Druckreduzierung Oidruck uber den Minimessan- 
schiuss Ml 6x2 ablassen. 

5.3 Oberprufunq und Korrektur des Gasdruckes 

ACHTUNG S 

Druckspeicher steht unter Gasvorspannung !! 
Sicherheitshinweise Punkt 3 beachten i 

OberprOfung des Gasfulidruckes gemåB Betriebsvorschrift 
fur Einbau und Wartung von Hydrospeichern durchfuhren. 


5.4 Demontaqe und Wiedermontaqe 

Die Demontage und Wiedermontage des Gewichtsaus- 
gieichs darf ausschliefiiich von autorisierten Fachbetrieben 
mit entsprechenden Montage- und Demontage- 
anweisungen durchgefuhrt werden. 

Bei unzuiåssigem Eingriff in den Gewichtsausgleich 
erlischtdie Gewåhrieistung ! 
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TWIST ALL INTERMEDIATE CIRCUIT CABEL! 
Alle ZK Leitungen verdrillen! 
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TWIST ALL INTERMEDIATE CIRCUIT CABEL! 
Alie ZK Leltungen verdrillen! 
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1 


Introduction 


1.2 

Safety 


Notes 


Industrial robot documentation 

The industrial robot documentation consists of the foilowing parts: 

a Documentation for the manipulator 
b Documentation for the robot controller 

b Operating and programming instructions for the KUKA System Software 
h Documentation relating to options and accessories 
a Parts cataiog on storage medium 

Each of these sets of instructions is a separate document 

Representation of warnings and notes 

These warnings are relevant to safety and must be observed. 


ISIS 

7mm 

These warnings mean that it is certain or highly probable 
that death or severe physical injury will occur, if no pre- 

cautions are taken 


AWARNING 

These warnings mean that death or severe physical inju- 
ry may occur, if no precautions are taken. 


A CAUTION 

These warnings mean that minor physical injuries may 
occur, if no precautions are taken. 



These warnings mean that damage to property may oc- 
cur, if no precautions are taken. 


a These warnings contain references to safety-relevant information or 
/\\ general safety measures. These warnings do not refer to individual 
hazards or individual precautionary measures. 

These hints serve to make your work easier or contain references to further 
information. 

• 

1 

Tip to make your work easier or reference to further information. 
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2 Purpose 


2.1 Target group 


This documentation is aimed at users with the following knowledge and skilis: 


h Advanced knowledge of mechanical engineering 
s Advanced knowledge of electrical and electronic systems 
a Knowledge of the robot controller system 


For optimal use of our products, we recommend that our customers 
take part in a course of training at KUKA College. Information about 
the training program can be found at www.kuka.com or can be ob- 
I tained directly from our subsidiaries. 




2.2 Intended use 


Use The industrial robot is intended for handling tools and fixtures, or for Process- 

ing or transferring components or products. Use is only permitted under the 
specified environmental conditions. 

Misuse Any use or application deviating from the intended use is deemed to be imper- 

missible misuse; examples of such misuse include: 

s Transportation of persons and animais 
b Use as a climbing aid 

b Operation outside the permissible operating parameters 
a Use in potentially explosive environments 

Changing the structure of the manipulator, e.g. by drilling 
hoies, etc., can result in damage to the components. This 
is considered improper use and ieads to loss of guarantee and liability enti- 
tlements. 


A The robot system is an integral part of a complete system and may 
only be operated in a CE-compliant system. 





3 Product description 




3.1 OverView of the robot system 

A robot system comprises all the assemblies of an industrial robot, including 
the manipuiator (mechanical system and electrical installations), control cabi- 
net, connecting cables, end effector (tool) and other equipment. The KR 
QUANTEC K prime product family comprises the types: 

d KR 210 R2900K prime 
a KR 180 R3100K prime 
m KR 150 R3300 K prime 
s KR 120 R3500K prime 
3 KR 90 R3700 K prime 

An industrial robot of this type comprises the following components: 
a Manipuiator 
® Robot controller 
s Connecting cables 
a KCP teach pendant (KUKA smartPAD) 
a Software 
a Options, accessories 



Fig. 3-1 : Example of a robot system 


1 Manipuiator 3 Robot controller 

2 Connecting cables 4 Teach pendant KCP 

KUKA smartPAD 


3.2 Description of the manipuiator 

OverView The manipulators (robot = robot arm and electrical installations) of the “prime" 

shelf-mounted robot variants are designed as 6-axis jointed-arm kinematic 
systems. They consist of the following principal components: 

3 ln-line wrist 
s Arm 


KUKA 
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a Link arm 
a Rotating column 
a Base frame 
s Counterbalancing system 
a Electrical installations 



Fig. 3-2: Main assemblies of the manipulator 

1 In-linewrist 5 Base frame 

2 Arm 6 Rotating column 

3 Counterbalancing system 7 Link arm 

4 Electrical installations 

In-line wrist The robot is fitted with a 3-axis in-line wrist. The in-!ine wrist contains axes 4, 

5 and 6. The motor of axis 6 is located directly on the wrist, inside the arm. It 
drives the wrist directly, while for axes 4 and 5 the drive comes from the rear 
of the arm via connecting shafts. For attaching end effectors (tools), the in-line 
wrist has a mounting flange. For the payload categories from 21 0 kg to 270 kg, 
a mounting flange with a 160 mm hoie circle is used, and for the payload cat- 
egories from 90 kg to 180 kg, a mounting flange with a 125 mm hoie circle is 
used. Both mounting flanges conform, with minima! deviations, to DIN/ISO 
9409. 

Arm The arm is the link between the in-line wrist and the link arm. It houses the mo- 

tors of the wrist axes A4 and A5. The arm is driven by the motor of axis 3. The 
maximum permissible swivel angle is mechanically limited by a stop for each 
direction, pius and minus. The associated buffers are attached to the arm. 
There is an interface on the arm with 4 hoies for fastening supplementary 
loads. In combination with the link arm, there are three variants available to ob- 
tain the specified reach. 

Link arm The link arm is the assembly located between the arm and the rotating column. 

It consists of the link arm body with the buffers for axis 2. in combination with 
the arm, there are two variants available to obtain the specified reach. 

Rotating column The rotating column houses the motors of axes 1 and 2. The rotational motion 
of axis 1 is performed by the rotating column. This is screwed to the base 



Base frame 


Counterbal- 
ancing system 


Electrical 

installations 


Options 


frame via the gear unit of axis 1 and is driven by a motor in the rotating column. 
The link arm is aiso mounted in the rotating column. 

The base frame is the base of the robot. It is screwed to the mounting base. 
The push-in module and the electrical installations are fastened in the base 
frame. It thus forms the interface for the motor and data cable and the energy 
supply system. 

The counterbalancing system is installed between the rotating column and the 
link arm and serves to minimize the moments generated about axis 2 when the 
robot is in motion and at rest. A closed, hydropneumatic system is used. The 
system consists of an accumulator, a hydraulic cylinder with associated hos- 
es, a pressure gauge and a bursting disc as a safety element to protect against 
overload. The accumulators correspond to category II, fluid group 2, of the 
Pressure Equipment Directive. This classification entails that the counterbal- 
ancing system be subjected to an inspection before start-up and again at reg- 
ular intervals in compliance with the requirements of the relevant authorities. 

The electrical installations include all the motor and data cables for the motors 
of axes 1 to 6. All connections are implemented as connectors in order to en- 
able the motors to be exchanged quickly and reliably. The electrical installa- 
tions also include the RDC box and the multi-function housing (MFH). The 
RDC box is located in the rotating column. The MFH and the connector for the 
data cables are mounted on the robot base frame. The connecting cables from 
the robot controller are connected here by means of connectors. The electrical 
installations also include a protective circuit. 

The robot can be fitted and operated with various options, such as energy sup- 
ply systems for axes 1 to 3, energy supply systems for axes 3 to 6, or working 
range limitation systems for Al. The options are described in separate docu- 
mentation. 
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Technical data 


4.1 Basic data 


fHTéWnlcaraåfaij 


Basic data 


Type . . •' 


Number of axes 

Voiume of working 
envelope 

■ ;• . \ : 7 /\ 


Pose repeatability - 7 
(ISO 9283) - \ - 

Working envelope. riefr. 
. erence point ;; 5? ' . 


Weight 


-r- ; .. • 


Principal dynamic 
loads ; ; : 7: 7 


Protection classifica- 
tion of the robot 


Protection classifica- 
tion of the in-line wrist 

Sound level 
Mounting position - 


Surface finish, paint- 
work : 


KR 210 R2900K prime 
KR 180 R3100K prime 
KR 150 R3300K prime 
KR 120 R3500 K prime 

KR 90 R3700 K prime 

_ 

KR 210 R2900 K prime 77.90 m 3 

KR 180 R3100 K prime 97.80 m 3 

KR 150 R3300 K prime 120.62 m 3 

KR 120 R3500 K prime 146.73 m 3 

KR 90 R3700 K prime 175.26 m 3 
±0.06 mm 

Intersection of axes 4 and 5 

KR 210 R2900 K prime approx. 1,180 kg 
KR 180 R3100 K prime approx. 1,168 kg 
KR 150 R3300 K prime approx. 1,184 kg 
KR 120 R3500 K prime approx. 1,192 kg 
KR 90 R3700 K prime approx. 1 ,204 kg 
See “Loads acting on the mounting base" 


ready for operation, with connecting cables 
plugged in (according to EN 60529) 

IP 65 

< 75 dB (A) outside the working envelope 
Floor 

Permissible angle of inclination 0° 

Base frame: black (RAL 9005); moving parts: 
KUKA orange 2567 


Ambienttemper- 

ature 


Operation 283 K to 328 K (+10 °C to +55 °C) 

Storage and transpor- 233 K to 333 K (-40 °C to +60 °C) 

tation ' 

Start-up 283 K to 288 K (+10 °C to +15 °C) 

At these temperatures the robot may have to be 
warmed up before normal operation. Othertem- 
■ 7TH;' 7 '7'; : ';7-^: perature limits available on request. 

Ambient conditions DIN EN 60721-3-3, 

Class 3K3 






Connecting 

cabies 


4.2 Axis data 

Axis data, KR 210 
R2900 K prime 


Axis data, 

KR 180 R3100K 
prime 


Axis data, 

KR 150 R3300K 
prime 


The maintenance intervals and the specified service life are based on typicai 
gear unit temperatures and axis motions. If special functions or applications 
result in atypical gear unit temperatures or axis motions, this can iead to in- 
creased wear. In this case, the maintenance intervals or service life may be 
shortened. If you have any questions, please contact KUKA Customer Sup- 
port. 


^'Gable deslg natTomt— TH - 

:;Gon nectdridésld na^Sg, 

^Interface, with:rdbot 


lrobot;Contrqiidji- robbl| 




Motor cable 

X20 - X30 

Harting connectors at 
both ends 

Data cable 

X21 - X31 

HAN 3A EMC at both 
ends 

Ground conductor/ 
equipotential bonding 

16 mm 2 

(can be ordered as an 
option) 


M8 ring cable iug at 
both ends 



- 

-Standard . . - =§== = 

7 m, 15 m, 25 m, 35 m, 50 m 


iMinimumibendfhdiradiusi 5x D 

For detaile 
connecting 

d specifications of the connecting 
cabies". 

cabies, see “Description of the 

Axisss-i! 

iRåhgaiofimbtidhitsoftwåre-;; ^ 

Speed with 

1 

+/-1 85° 

1057s 

2 

-120° to +70° 

107°/s 

3 

-120° to +155° 

1147s 

4 

+/-350° 

136°/s 

5 

+/-1 22.5° 

129°/s 

6 

+/-350 0 

206°/s 


rAxish=i=v- 

;rRange:ofjnotidn,_software- ' 

Speed 

•=rated payload .■ v 

1 

+/-1 85° 

105°/s 

2 

-120° to +70° 

107°/s 

3 

-120° to +155° 

1147s 

4 

+/~350° 

1797s 

5 

+/-125 0 

1727s 

6 

+7-350° 

2197s 


sAxiSIPi^ 

«Range of motion, software^» 

i-Speed with^-^ ^ 

-S: 

ilimited. - !i!mm 

fratéd^payldid^ ; m . ii=t 

i 

+/-1 85° 

1057s 

2 

-120° to +70° 

1 07°/s 

3 

-120° to +155° 

1 1 4°/s 

4 

+7-350° 

1797s 




Axis 'ill 

Range of motion, software- 
limited s ; ism ■ ■ r , r ; 

Speed with 
rated payload 

5 

+/-125 0 

1727s 

6 

+/-350 0 

2197s 


Axis data, 

KR 120 R3500K 
prime 


Axis '-r- 

Range of motion, software- 
limited 

Speed with 
rated payload 

1 

+/-185 0 

1 05°/s 

2 

-120° to +70° 

1 077s 

3 

-120° to +155° 

114°/s 

4 

+/-350 0 

292°/s 

5 

+/-125 0 

258°/s 

6 

+/-350 0 

284°/s 


Axis data, 

KR 90 R3700 K 
prime 


Working 

envelope 


Axis --IT 

Range of motion, software- : 
limited . 

Speed with 
rated payload 

1 

+/-1 85° 

105°/s 

2 

-120° to +70° 

1 07°/s 

3 

-120° to +155° 

1147s 

4 

+/-350 0 

292°/s 

5 

+/-125 0 

258°/s 

6 

+/-350 0 

284°/s 


The following diagrams show the shape and size of the working envelope for 
the “prime” variants. 

The reference point for the working envelope is the intersection of axes 4 and 
5. 
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Fig. 4-2: Working envelope, KR 180 R3100 K prime 
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Mafle / Dimensions: mm 



Fig. 4-5: Working envelope, KR 90 R3700 K prime 


4.3 Payloads 


Payloads, KR 210 
R2900 K prime 



5820 




Distance of the load center of gravity L z (horizontai) 

240 mm 

Distance of the load center of gravity (vertical) 

270 mm 

Permissible mass moment of inertia 

105 kgm 2 

Max. total load 

260 kg 

Supplementary load on arm 

50 kg 

Supplementary load on link arm 

On request 

Supplementary load on rotating column 

On request 

Supplementary load on base frame 

On request 


Payloads, KR 180 
R3100 K prime 


Payloads, KR 150 
R3300 K prime 


Payloads, KR 120 
R3500 K prime 


Robot 

KR 180 R3100 

K prime 

In-line wrist 

IW 150/180/210 

Rated payload 

180 kg 

Distance of the load center of gravity L z (horizontai) 

240 mm 

Distance of the load center of gravity L xy (vertical) 

270 mm 

Permissible mass moment of inertia 

90 kgm 2 

Max. total load 

230 kg 

Supplementary load on arm 

50 kg 

Supplementary load on link arm 

On request 

Supplementary load on rotating column 

On request 

Supplementary load on base frame 

On request 


Robot 

KR 150 R3300 

K prime 

in-line wrist 

IW 150/180/210 

Rated payload 

150 kg 

Distance of the load center of gravity L z (horizontai) 

240 mm 

Distance of the load center of gravity L xy (vertical) 

270 mm 

Permissible mass moment of inertia 

75 kgm 2 

Max. total load 

200 kg 

Supplementary load on arm 

50 kg 

Supplementary load on link arm 

On request 

Supplementary load on rotating column 

On request 

Supplementary load on base frame 

On request 


Robot 

KR 120 R3500 

K prime 

In-line wrist 

IW 90/1 20 

Rated payload 

120 kg 

Distance of the load center of gravity L z (horizontai) 

240 mm 

Distance of the load center of gravity L xy (vertical) 

270 mm 

Permissible mass moment of inertia 

60 kgm 2 

Max. total load 

170 kg 

Supplementary load on arm 

50 kg 

Supplementary load on link arm 

On request 

Supplementary load on rotating column 

On request 

Supplementary load on base frame 

On request 
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Payloads, KR 90 
R3700 K prime 


Robot 


Load center of 
gravity P 

Payload diagram 


KR 90 R3700 K 


In-iine wrist 
Rated payload 

Distance of the load center of gravity L z (horizontal) 
Distance of the load center of gravity L xy (vertical) 

Permissible mass moment of inertia 
Max. total load 
Supplementary load on arm 
Supplementary load on link arm 
Supplementary load on rotating column 
Supplementary load on base frame 


prime 
IW 90/120 
90 kg 
240 mm 
270 mm 

45 kgm 2 
140 kg 
50 kg 

On request 
On request 
On request 


For all payloads, the load center of gravity refers to the distance from the face 
of the mounting flange on axis 6. Refer to the payload diagram for the nominal 
distance. 


( 


This loading curve corresponds to the maximum load ca- 
pacity. Both values (payload and mass moment of iner- 
tia) must be checked in all cases. Exceeding this capacity will reduce the 
service life of the robot and overload the motors and the gears; in any such 
case the KUKA Roboter GmbH must be consulted beforehand. 

The values determined here are necessary for planning the robot application. 
For commissioning the robot, additional input data are required in accor- 
dance with operating and programming instructions of the KUKA System 
Software. 

The mass inertia must be verified using KUKA.Load. It is imperative for the 
load data to be entered in the robot controller! 



( 







—a 

rv^, 



Lxy (mm) 



Fig. 4-7: Payload diagram 


( 
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Malie / DImensions: mm 


Mounting flange 
D=125 



Fig. 4-10: Payload diagram 


Robot type 

KR 180 R31 OK prime 

KR 150 R3300K prime 

KR 120 R3500K prime 

KR 90 R3700 K prime 

in-line wrist type 

IW 150/180/210 

IW 90/120 

Mounting flange (hoie circle) 

125 mm 

Screw grade 

10.9 

Screw size 

M10 

Number of fastening threads 

11 

Grip length 

1.5 x nominal diameter 

Depth of engagement 

min. 12 mm, max. 16 mm 

Locating element 

10 H7 


The mounting fiange is depicted (>» Fig. 4-1 1 ) with axes 4 and 6 in the zero 
position. The symbol X m indicates the position of the iocating element (bush- 
ing) in the zero position. 
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IVlo un ting flange 
D=160 


MaGe / Dimensions: mm 



Fig. 4-11: Mounting flange D=125 
1 Fitting length 


Robot type 

KR 210 R2900 K prime 

In-line wrist 

IW 21 0/240 

Mounting flange (hoie circle) 

160 mm 

Screw grade 

10.9 

Screw size 

M10 

Number of fastening threads 

11 

Grip length 

1.5 x nominal diameter 

Depth of engagement 

min. 12 mm, max. 16 mm 

Locating element 

10 H7 


The mounting flange is depicted (»> Fig. 4-12 ) with axes 4 and 6 in the zero 
position. The symbol X m indicates the position of the locating element (bush- 
ing) in the zero position. 
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Fig. 4-12: Mounting flange D=160 
1 Fitting length 

Mounting flange, The mounting flange is depicted (>» Fig. 4-13 ) with axes 4 and 6 in the zero 

adapter (optional) position. The symbol X m indicates the position of the locating element {bush- 

ing) in the zero position. This adapter can be fitted on the in-line wrist with the 
D=125 mounting flange to convert it to a D=160 mounting flange. The refer- 
ence point for the load center of gravity remains unchanged, i.e. the same as 
for the mounting flange of the in-line wrist IW 90/120. 

The symbol X m indicates the position of the locating element (bushing) in the 
zero position. 

+ x Made / Dimensions: mm 

, m 



Fig. 4-13: Mounting flange, adapter 







a^. 


1 Fitting length 

Supplementary The robot can carry supplementary loads (»> Fig. 4-14 ) on the arm. When 

load mounting the supplementary loads, be careful to observe the maximum per- 

missible total load. The dimensjons and positions of the installation options 
can be seen in the following diagram. 


Dimensions: mm 



Fig. 4-14: Supplementary load on arm 


1 Fastening thread 3 Mounting surface 

2 Interference contour, arm 

4.4 Loads acting on the mounting base 

Loads acting on The specified forces and moments already include the payload and the inertia 

the mounting force (weight) of the robot. 

base 



Fig. 4-15: Loads acting on the mounting base 




22252 




KUKA 




F v = vertica! force 

F*’ vmax — 24,000 N 

F h = horizontal force 

^hmax “ 16,000 N 

M k = tilting moment 

Mkmax - 49,000 Nm 

M r = torque 

M rmax = 35 .° 00 Nm 

Total mass for ioad acting on the 
mounting base 

KR 210 R2900 K prime 1,390 kg 
KR 180 R3100 K prime 1,389 kg 
KR 150 R3300 K prime 1,338 kg 
KR 120 R3500 K prime 1,362 kg 
KR 90 R3700 K prime 1,344 kg 

Robot 

KR 210 R2900 K prime 1,180 kg 
KR 180 R3100 K prime 1,168 kg 
KR 150 R3300 K prime 1,184 kg 
KR 1 20 R3500 K prime 1 ,192 kg 
KR 150 R3700 K prime 1,204 kg 

Total load (suppl. load on arm + rated 
payload) 

KR 210 R2900 K prime 260 kg 

KR 1 80 R31 00 K prime 230 kg 

KR 150 R3300 K prime 200 kg 

KR 120 R3500 K prime 170 kg 

KR 90 R3700K prime 140 kg 


The mounting base loads specified in the table are the 
maximum loads that may occur. They must be referred 
to when dimensioning the mounting bases and must be adhered to for safety 
reasons. 

The supplementary loads on the base frame and rotating column are not tåk- 
en into consideration in the calculation of the mounting base load. These sup- 
piementary loads must be taken into consideration for F v . 



4.5 Transport dimensions 

The transport dimensions for the robot (1) can be noted from the following di- 
agram. The position of the center of gravity (2) and the weight vary according 
to the specific configuration. The specified dimensions refer to the robot with- 
out equipment. The following diagram shows the dimensions of the robot when 
it stands on the floor without wooden transport blocks. 
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Dimensions: mm 



Fig. 4-16: Transport dimensions ( 

1 Center of gra vity 

2 Robot 


Transport dimensions and centers of gravity 


: Robot withTeacfr? 

A 

B 

C 

D 

E 

F 

R2900' - 

1628 

737 

41 

190 

630 

2042 

?R3100>W-:— :v ; 

1701 

722 

43 

187 

703 

2042 

:R3300 m M 

1801 

778 

46 

165 

803 

2215 

!R3500 : «i! 

1916 

766 

46 

151 

918 

2215 

-R3700 — - m==iii 

2031 

766 

45 

140 

1032 

2215 


4.6 Plates and labels 

Plates and labels The foiiowing plates and labels (»> Fig. 4-17 ) are attached to the robot. 

They must not be removed or rendered illegible. Illegible plates and labels 
must be replaced. 
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Fig. 4-17: Plates and labels 
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4.7 Stopping distances and times 

4.7.1 Terms used 


5Term^.— 

m m 


m 

Mass of the rated load and the supplementary load on 
the arm. 

Phi 

Angle of rotation (°) about the corresponding axls. This 
value can be entered in the controller via the KCP and 
is displayed on the KCP. 

POV 

Program override (%) = velocity of the robot motion. 

This value can be entered in the controller via the KCP 
and is displayed on the KCP. 

Extension 

Distance (1 in %) {»> Fig. 4-18 ) between axis 1 and 
the intersection of axes 4 and 5. With paralleiogram 
robots, the distance between axis 1 and the intersec- 
tion of axis 6 and the mounting flange. 

KCP 

The KCP teach pendant has all the operator control 
and display functions required for operating and pro- 
gramming the robot system. 



33 % | 


Fig. 4-18: Extension 
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4.7.2 Stopping distances and times, KR 210 R2900 K prime 

4.7.2.1 Stopping distances and stopping times for STOP 0, axis 1 to axis 3 

The table shows the stopping distances and stopping times after a STOP 0 
(category 0 stop) is triggered. The vaiues refer to the foilowing configuration: 

a Extension I = 100% 
a Program override POV = 1 00% 

a Mass m = maximum load (rated load + supplementary load on arm) 


måmårnm 1 

Stopping distance (°) 

Stopping time (s) 

Axis 1 

64.29 

1.115 

•Axis 2—-^- m 

67.60 

1.169 

Axis 3 - _ 

50.36 

0.654 
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Fig. 4-22: Stopping times for STOP 1 , axis 2 










4.7. 2.4 Stopping distances and stopping times for STOP 1, axis 3 



4.7.3 Stopping distances and times, KR 180 R3100 K prime 

4.7.3. 1 Stopping distances and stopping times for STOP 0, axis 1 to axis 3 

The table shows the stopping distances and stopping times after a STOP 0 
(category 0 stop) is triggered. The values refer to the following configuration: 

a Extension I = 1 00% 
a Program override POV = 100% 

a Mass m = maximum load (rated ioad + supplementary load on arm) 















































4.7.3.4 Stopping distances and stopping times for STOP 1, axis 3 



Fig. 4-30: Stopping times for STOP 1, axis 3 


4.7.4 Stopping distances and times, KR 150 R3300 K prime 

4.7.4.1 Stopping distances and stopping times for STOP 0, axis 1 to axis 3 

The tabie shows the stopping distances and stopping times after a STOP 0 
(category 0 stop) is triggered. The values refer to the following configuration: 

a Extension I = 1 00% 
a Program override POV = 100% 

a Mass m = maximum load (rated load + supplementary load on arm) 


Stopping distance (°) 

Stopping time (s) 

; Axis 1 - ■ 63.56 

1.107 

Axis 2 ff; 68.07 

1.15 

Axis 3 47.42 

0.606 
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4.7.4.4 Stopping distances and stopping times for STOP 1, axis 3 



Fig. 4-36: Stopping times for STOP 1, axis 3 


4.7.5 Stopping distances and times, KR 120 R3500 K prime 

4.7. 5.1 Stopping distances and stopping times for STOP 0, axis 1 to axis 3 

The table shows the stopping distances and stopping times after a STOP 0 
(category 0 stop) is triggered. The values refer to the following configuration: 

s Extension I = 1 00% 
ss Program override POV = 100% 

ss Mass m = maximum load (rated load + supplementary load on arm) 





























4.7.5. 3 Stopping distances and stopping times for STOP 1, axis 2 
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Fig. 4-44: Stopping times for STOP 1, axis 1 























4.7. 6.4 Stopping distances and stopping times for STOP 1, axis 3 
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5 Safety 


5.1 General 


A eThis “Safety” chapter refers to a mechanical component of an indus- 
/ j\ trial robot. 

nlf the mechanical component is used together with a KUKA robot 
controller, the "Safety" chapter of the operating instructions or assembly 
instructions of the robot controller must be used! 

This contains all the information provided in this “Safety” chapter. It also 
contains additional safety information relating to the robot controller 
which must be observed. 

s Where this “Safety" chapter uses the term “industrial robot”, this also re- 
fers to the individual mechanical component if applicable. 


5.1.1 Liability 

The device described in this document is either an industrial robot or a com- 
ponent thereof. 

Components of the industrial robot: 

a Manipulator 
a Robot controller 
a Teach pendant 
a Connecting cables 
a External axes (optional) 

e.g. linear unit, turn-tilt table, positioner 
a Software 
a Options, accessories 

The industrial robot is built using state-of-the-art technology and in accor- 
dance with the recognized safety rules. Nevertheless, misuse of the industrial 
robot may constitute a risk to life and limb or cause damage to the industrial 
robot and to other material property. 

The industrial robot may only be used in perfect technical condition in accor- 
dance with its intended use and only by safety-conscious persons who are ful- 
ly aware of the risks involved in its operation. Use of the industrial robot is 
subject to compliance with this document and with the declaration of incorpo- 
ration supplied together with the industrial robot. Any functional disorders af- 
fecting the safety of the industrial robot must be rectified immediately. 

Safety infor- Safety information cannot be held against KUKA Roboter GmbH. Even if all 

mation safety instructions are followed, this is not a guarantee that the industrial robot 

will not cause personal injuries or material damage. 

No modifications may be carried out to the industrial robot without the autho- 
rization of KUKA Roboter GmbH. Additional components (tools, software, 
etc.), not supplied by KUKA Roboter GmbH, may be integrated into the indus- 
trial robot. The user is liable for any damage these components may cause to 
the industrial robot or to other material property. 

In addition to the Safety chapter, this document contains further safety instruc- 
tions. These must also be observed. 
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5.1.2 Intended use of the industrial robot 


Misuse 


The industrial robot is intended exclusiveiy for the use designated in the “Pur- 
pose" chapter of the operating instructions or assembiy instructions. 


Further information is contained in the “Purpose" chapter of the oper- 
ating instructions or assembiy instructions of the industrial robot. 


Using the industrial robot for any other or additional purpose is considered im- 
permissible misuse. The manufacturer cannot be held liable for any damage 
resulting from such use. The risk lies entirely with the user. 

Operating the industrial robot and its options within the limits of its intended 
use also involves observance of the operating and assembiy instructions for 
the individual components, with particular reference to the maintenance spee- 
ifications. 

Any use or application deviating from the intended use is deemed to be imper- 
missible misuse. This ineludes e.g.: 

a Transportation of persons and animals 
s Use as a climbing aid 

s Operation outside the permissible operating parameters 
a Use in potentially explosive environments 
a Operation without additional safeguards 
a Outdoor operation 
a Underground operation 


5.1.3 EC deciaration of conformity and declaration of incorporation 

This industrial robot constitutes partly completed machinery as defined by the 
EC Machinery Directive. The industrial robot may only be put into operation if 
the following preconditions are met: 

s The industrial robot is integrated into a complete system. 

Or. The industrial robot, together with other machinery, constitutes a com- 
plete system. 

Or: All safety funetions and safeguards required for operation in the com- 
plete machine as defined by the EC Machinery Directive have been added 
to the industrial robot. 

a The complete system complies with the EC Machinery Directive. This has 
been confirmed by means of an assessment of conformity. 

The system integrator must issue a declaration of conformity for the complete 
system in accordance with the Machinery Directive. The declaration of confor- 
mity forms the basis for the CE mark for the system. The industrial robot must 
be operated in accordance with the applicable national laws, regulations and 
standards. 

The robot controller is CE certified under the EMC Directive and the Low Voit- 
age Directive. 

Declaration of The industrial robot as partly completed machinery is supplied with a declara- 

incorporation tion of incorporation in accordance with Annex 1 1 B of the EC Machinery Direc- 

tive 2006/42/EC. The assembiy instructions and a list of essential 
requirements complied with in accordance with Annex I are integral parts of 
this declaration of incorporation. 

The declaration of incorporation declares that the start-up of the partly com- 
pleted machinery remains impermissible until the partly completed machinery 


Declaration of 
conformity 



has been incorporated into machinery, or has been assembled with other parts 
to form machinery, and this machinery complies with the terms of the EC Ma- 
chinery Directive, and the EC declaration of conformity is present in accor- 
dance with Annex II A. 

The declaration of incorporation, together with its annexes, remains with the 
system integrator as an integral part of the technical documentation of the 
complete machinery. 

5.1.4 Terms used 


-Term - - 
Axis range 


Stopping distance 


Workspace 


Operator 

(User) 


Range of each axis, in degrees or millimeters, within which it may move. 
The axis range must be defined for each axis. 

Stopping distance = reaction distance + braking distance 

The stopping distance is part of the danger zone. 

The manipulator is aliowed to move within its workspace. The work- 
space is derived from the individual axis ranges. 

The user of the industrial robot can be the management, employer or 
deiegated person responsible for use of the industrial robot. 


Danger zone 

The danger zone consists of the workspace and the stopping distances. 

Service life 

The service life of a safety-relevant component begins at the time of 
delivery of the component to the customer. 

The service life is not affected by whether the component is used in a 
robot controller or elsewhere or not, as safety-relevant components are 
also subject to ageing during storage. 

KCP 

The KCP (KUKA Control Panel) teach pendant has all the operator con- 
trol and display functions required for operating and programming the 
industrial robot. 

The KCP variant for the KR C4 is called KUKA smartPAD. The general 
term “KCP”, however, is generally used in this documentation. 

KUKA smartPAD 

See KCP 

Manipulator 

The robot arm and the associated electrical installations 

Safety zone 

The safety zone is situated outside the danger zone. 

Stop category 0 

The drives are deactivated immediately and the bråkes are applied. The 
manipulator and any external axes (optional) perform path-oriented 
braking. 

Note: This stop category is called STOP 0 in this document. 

Stop category 1 

The manipulator and any external axes (optional) perform path-main- 
taining braking. The drives are deactivated after 1 s and the bråkes are 
applied. 

Note: This stop category is called STOP 1 in this document. 

Stop category 2 

The drives are not deactivated and the bråkes are not applied. The 
manipulator and any external axes (optional) are braked with a normal 
braking ramp. 

Note: This stop category is called STOP 2 in this document. 

System integrator 
(piant integrator) 

System integrators are people who safely integrate the industrial robot 
into a complete system and commission it. 

TI 

Test mode, Manual Reduced Velocity (<= 250 mm/s) 

T2 

Test mode, Manual High Velocity (> 250 mm/s permissibie) 

External axis 

Motion axis which is not part of the manipulator but which is controlled 
using the robot controller, e.g. KUKA linear unit, turn-tilt table, Posiflex. 
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5.2 Personnel 


User 


Personnel 


System integrator 


Operator 


The following persons or groups of persons are defined for the industrial robot: 
s User 
a Personnel 


A All persons working with the industrial robot must have read and un- 
derstood the industrial robot documentation, including the safety 
chapter. 


The user must observe the labor laws and regulations. This includes e.g.: 

s The user must comply with his monitoring obligations. 

» The user must carry out instructions at defined intervals. 

Personnel must be instructed, before any work is commenced, in the type of 
work involved and what exactly it entails as well as any hazards which may ex- 
ist. Instruction must be carried out regularly. Instruction is also required after 
particular incidents or technical modifications. 

Personnel includes: ( 

a System integrator 
a Operators, subdivided into: 

s Start-up, maintenance and service personnel 
•s Operating personnel 
•s Cleaning personnel 

* Installation, exchange, adjustment, operation, maintenance and re- 
/j\ pair must be performed only as specified in the operating or assembly 
instructions forthe relevant component of the industrial robot and only 
by personnel specially trained for this purpose. 


The industrial robot is safely integrated into a complete system by the system 
integrator. 

The system integrator is responsibie fof the following tasks: 

3 Installing the industrial robot 
m Connecting the industrial robot 
s Performing risk assessment 

2 implementing the required safety functions and safeguards 
s Issuing the declaration of conformity 

3 Attaching the CE mark 

s Creating the operating instructions for the complete system 

The operator must meet the following preconditions: 
m The operator must be trained for the work to be carried out. 

a Work on the industrial robot must only be carried out by qualified person- 
nel. These are people who, due to their specialist training, knowledge and 
experience, and their familiarization with the relevant standards, are able 
to assess the work to be carried out and detect any potential hazards. 


Example 


The tasks can be distributed as shown in the following table. 







5.3 Workspace, safety zone and danger zone 

Workspaces are to be restricted to the necessary minimum size. A workspace 
must be safeguarded using appropriate safeguards. 

The safeguards {e.g. safety gate) must be situated inside the safety zone. in 
the case of a stop, the manipulator and externa! axes (optional) are braked 
and come to a stop within the danger zone. 

The danger zone consists of the workspace and the stopping distances of the 
manipulator and external axes (optional). It must be safeguarded by means of 
physical safeguards to prevent danger to persons or the risk of material dam- 
age. 



Fig. 5-1: Example of axis range Al 

1 Workspace 3 Stopping distance 

2 Manipulator 4 Safety zone 


5.4 OverView of protective equipment 

The protective equipment of the mechanical component may include: 

i Mechanical end stops 
a Mechanical axis range limitation (optional) 
a Axis range monitoring (optional) 
s Release device (optional) 

3 Labeling of danger areas 

Not all equipment is relevant for every mechanical component. 

( 

5.4.1 Mechanical end stops 

Depending on the robot variant, the axis ranges of the main and wrist axes of 
the manipulator are partially limited by mechanical end stops. 

Additional mechanical end stops can be installed on the external axes. 

Ifthe manipulator or an external axis hits an obstruction 
or a mechanical end stop or axis range limitation, this 
can result in material damage to the industrial robot. The manipulator must 
be taken out of operation and KUKA Roboter GmbH must be consulted be- 
fore it is put back into operation {>» 16 "KUKA Service" Page 193). 


5.4.2 Mechanical axis range limitation (optional) 

Some manipulators can be fitted with mechanical axis range limitation in axes 
Al to A3. The adjustabie axis range limitation systems restrict the working 
range to the required minimum. This increases personal safety and protection 
of the system. 
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In the case of manipulators that are not designed to be fitted with mechanical 
axis range limitation, the workspace must be laid out in such a way that there 
is no danger to persons or material property, even in the absence of mechan- 
ical axis range limitation. 

If this is not possible, the workspace must be limited by means of photoelectric 
barriers, photoelectric curtains or obstacles on the system side. There must be 
no shearing or crushing hazards at the loading and transfer areas. 



5.4.3 Axis range monitoring (optional) 


Some manipulators can be fitted with dual-channel axis range monitoring sys- 
tems in main axes Al to A3. The positioner axes may be fitted with additional 
axis range monitoring systems. The safety zone for an axis can be adjusted 
and monitored using an axis range monitoring system. This increases person- 
al safety and protection of the system. 


This option is not available for all robot models. Information on spe- 
cific robot models can be obtained from KUKA Roboter GmbH. 


5.4.4 Devices for moving the manipuiator without the robot controller (options) 

Description The following devices are available for moving the manipuiator after an acd- 

dent or malfunction: 

ø Release device 

The release device can be used for the main axis drive motors and, de- 
pending on the robot variant, also for the wrist axis drive motors. 

ø Brake release device 

The brake release device is designed for robot variants whose motors are 
not freely accessible. 

The devices are only for use in exceptional circumstances and emergencies, 
e.g. for freeing people. 


• 

1 

These options are not available for all robot models. Information on 
specific robot models can be obtained from KUKA Roboter GmbH. 


A CAUTION 

Appropriate safety 
worn. 

The motors reach temperatures during operation which 
can cause burns to the skin. Contact must be avoided. 
precautions must be taken, e.g. protective gloves must be 


Procedure Moving the manipuiator with the release device: 

1 . Switch off the robot controller and secure it (e.g. with a padlock) to prevent 
unauthorized persons from switching it on again. 

2. Remove the protective cap from the motor. 

3. Push the release device onto the corresponding motor and move the axis 
in the desired direction. 

The directions are indicated with arrows on the motors. It is necessary to 
overcome the resistance of the mechanical motor brake and any other 
loads acting on the axis. 








KUKA 


Procedure 


A WARNING 

1 Moving an axis with the release device can damage the 

1 motor brake. This can result in personal injury and mate- 
using the release device, the motor must be exchanged. 

rial damage. After 


iAsWÅRNINGl 

| If a robot axis has been moved by the release device, ali 
‘ robot axes must be remastered. Serious infuries or dam- 
ly otherwise result. 

age to property m£ 

Moving the manipulator with the brake release device: 

A WARNING: 

Use of the brake release device may result in unexpect- 
1 ed robot motions, especially sagging of the axes. During 
lease device, attention must be paid to motion of this kind 

use of the brake re 


in order to be able to prevent physical injuries ordamage to property. Stand- 
ing under moving axes is not permitted. 

1 . Switch off the robot controller and secure it (e.g. with a padlock) to prevent 
unauthorized persons from switching it on again. 

2. Connect the brake release device to the base frame of the robot: 

Unplug connectorX30 from interface Al. Plug connectorX20 of the brake 
release device into interface Al . — 

3. Select the bråkes to be released (main axes, wrist axes) via the selection 
switch on the brake release device. 

4. Press the button on the hand-held device. 

The bråkes of the main axes or wrist axes are released and the robot can 
be moved manually. 



Further information about the brake release device can be found in 
the documentation for the brake release device. 


5.4.5 Labeling on the industrial robot 


All plates, labels, symbols and marks constitute safety-relevant parts of the in- 
dustrial robot. They must not be modified or removed. 

Labeling on the industrial robot consists of: 


s Identification plates 
m Warning labels 
s Safety symbols 
a Designation labels 
e Cable markings 
§ Rating plates 



Further information is contained in the technical data of the operating 
instructions or assembly instructions of the components of the indus- 
trial robot. 


5.5 Safety measures 

5.5.1 General safety measures 

The industrial robot may only be used in perfect technical condition in accor- 
dance with its intended use and only by safety-conscious persons. Operator 
errors can result in personal injury and damage to property. 
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KCP 


External 
keyboard, 
external mouse 


Faults 


It is important to be prepared for possibie movements of the industrial robot 
even after the robot controller has been switched off and locked. incorrect in- 
stallation (e.g. overload) or mechanical defects (e.g. brake defect) can cause 
the manipulator or external axes to sag. If work is to be carried out on a 
switched-off industrial robot, the manipulator and external axes must first be 
moved into a position in which they are unable to move on their own, whether 
the payload is mounted or not if this is not possibie, the manipulator and ex- 
ternal axes must be secured by appropriate means. 


ln the absence °f operational safety functions and safe- 
guards, the industrial robot can cause personal injury or 
material damage. if safety functions or safeguards are dismantled or deacti- 
vated, the industrial robot may not be operated. 

A^WÅRNÉNP'' I utånding underneath the robot arm can cause death or 
^ Wftlt W 1 S erious injuries. For this reason, standing underneath the 
robot arm is prohibited! 

A pai ITION ^he motors reacb temperatures during operation which 
ZIa WYU M — N_J can cause burns to the skin. Contact must be avoided. 

Appropriate safety precautions must be taken, e.g. protective gloves must be 


The user must ensure that the industrial robot is only operated with the KCP 
by authorized persons. 

If more than one KCP is used in the overall system, it must be ensured that 
each KCP is unambiguously assigned to the corresponding industrial robot. 
They must not be interchanged. 

^ A-AA/ARNI NP : The °P erator must ensure that decoupled KCPs are im- 
| ZAhVVAK W IW* 8 | mediately removed from the system and stored out of 

sight and reach of personnel working on the industrial robot. This serves to 
prevent operational and non-operational EMERGENCY STOP devices from 
becoming interchanged. 

Failure to observe this precaution may result in death, severe injuries or con- 
siderabie damage to property. 


An external keyboard and/or external mouse may only be used if the following 
conditions are met: 

s Start-up or maintenance work is being carried out. 
s The drives are switched off. 
a There are no persons in the danger zone. 

The KCP must not be used as long as an external keyboard and/or external 
mouse are connected. 

The external keyboard and/or external mouse must be removed as soon as 
the start-up or maintenance work is completed or the KCP is connected. 


The following tasks must be carried out in the case of faults in the industrial 
robot: 

b Switch off the robot controller and secure it (e.g. with a padlock) to prevent 
unauthorized persons from switching it on again. 
s Indicate the fault by means of a label with a corresponding warning (tag- 
out). 

«a Keep a record of the faults. 
a Eliminate the fault and carry out a function test. 




Modifications After modifications to the industrial robot, checks must be carried out to ensure 

the required safety level. The valid national or regional work safety reguiations 
must be observed for this check. The correct functioning of all safety circuits 
must also be tested. 

New or modified programs must always be tested first in Manual Reduced Ve- 
locity mode (TI). 

After modifications to the industrial robot, existing programs must always be 
tested first in Manual Reduced Velocity mode (TI). This applies to all compo- 
nents of the industrial robot and includes modifications to the software and 
configuration settings. 

5.5.2 Transportation 

Manipulator The prescribed transport position of the manipulator must be observed. Trans- 

portation must be carried out in accordance with the operating instructions or 
assembly instructions of the robot 

Robot controller The prescribed transport position of the robot controller must be observed. 

Transportation must be carried out in accordance with the operating instruc- 
tions or assembly instructions of the robot controller. 

Avoid vibrations and impacts during transportation in order to prevent damage 
to the robot controller. 

The prescribed transport position of the externa! axis (e.g. KUKA linear unit, 
turn-tilt table, positioner) must be observed. Transportation must be carried 
out in accordance with the operating instructions or assembly instructions of 
the external axis. 

5.5.3 Start-up and recommissioning 

Before starting up systems and devices for the first time, a check must be car- 
ried out to ensure that the systems and devices are complete and operational, 
that they can be operated safely and that any damage is detected. 

The valid national or regional work safety reguiations must be observed for this 
check. The correct functioning of all safety circuits must also be tested. 


External axis 
(optional) 



The passwords for logging onto the KUKA System Software as “Ex- 
pert" and “Administrator" must be changed before start-up and must 
only be communicated to authorized personnel. 


The robot controller is preconfigured for the specific in- 
dustrial robot. If cables are interchanged, the manipula- 
tor and the external axes (optional) may receive incorrect data and can thus 
cause personal injury or material damage. If a system consists of more than 
one manipulator, always connect the connecting cables to the manipulators 
and their corresponding robot controllers. 


H33 


A 


If additional components (e.g. cables), which are not part of the scope 
of supply of KUKA Roboter GmbH, are integrated into the industrial 
robot, the user is responsible for ensuring that these components do 


not adversely affect or dis ab le safety functions. 


( 
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If the internal cabinet temperature of the robot controller 
differs greatly from the ambient temperature, condensa- 
tion can form, which may cause damage to the electrical components. Do not 
put the robot controller into operation untii the intemal temperature of the 
cabinet has adjusted to the ambient temperature. 



Function test 


( ; 

Machine data 


The following tests must be carried out before start-up and recommissioning: 
It must be ensured that: 

e The industrial robot is correctly installed and fastened in accordance with 
the specifications in the documentation. 

a There are no foreign bodies or ioose parts on the industrial robot, 
e All required safety equipment is correctly installed and operational. 
b The power supply ratings of the industrial robot correspond to the locai 
supply voltage and mains type. 

b The ground conductor and the equipotential bonding cable are sufficiently 
rated and correctly connected. 

s The connecting cables are correctly connected and the connectors are 
locked. 

It must be ensured that the rating plate on the robot controller has the same 
machine data as those entered in the declaration of incorporation. The ma- 
chine data on the rating plate of the manipulator and the extemal axes (option- 
al) must be entered during start-up. 


DANG 


The industrial robot must not be moved if incorrect ma- 
chine data are loaded. Death, severe injuries or consid- 
erable damage to property may otherwise result. The correct machine data 
must be loaded. 


5.5.4 Manual mode 

Manual mode is the mode for setup work. Setup work is all the tasks that have 
to be carried out on the industrial robot to enable automatic operation. Setup 
work includes: 

a Jog mode 

( a Teach 

a Programming 
s Program verification 

The following must be taken into consideration in manual mode: 

b If the drives are not required, they must be switched off to prevent the ma- 
nipulator or the external axes (optional) from being moved unintentionally. 

New or modified programs must always be tested first in Manual Reduced 
Velocity mode (TI). 

a The manipulator, tooling or external axes (optional) must never touch or 
project bey ond the safety fence. 

a Workpieces, tooling and other objects must not become jammed as a re- 
sult of the industrial robot motion, nor must they lead to short-circuits or be 
liable to fall off. 

a All setup work must be carried out, where possible, from outside the safe- 
guarded area. 

If the setup work has to be carried out inside the safeguarded area, the follow- 
ing must be taken into consideration: 
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In Manual Reduced Velocity mode (TI): 

a |f it can be avoided, there must be no other persons inside the safeguard- 
ed area. 

If it is necessary for there to be several persons inside the safeguarded ar- 
ea, the following must be observed: 

® Each person must have an enabling device. 
s Ali persons must have an unimpeded view of the industrial robot. 

2 Eye-contact between all persons must be possible at ali times. 

a The operator must be so positioned that he can see into the danger area 
and get out of harm’s way. 

In Manual High Velocity mode (T2): 

= This mode may only be used if the application requires a test at a velocity 
higherthan Manual Reduced Velocity. 

a Teaching and programming are not permissible in this operating mode. 

a Before commencing the test, the operator must ensure that the enabling 
devices are operational. 

5 The operator must be positioned outside the danger zone. 

s There must be no other persons inside the safeguarded area. It is the re- 
sponsibility of the operator to ensure this. 


( 


5.5.5 Automatic mode 


Automatic mode is only permissible in compliance with the following safety 
measures: 

3 All safety equipment and safeguards are present and operational. 

3 There are no persons in the system, 
a The defined working procedures are adhered to. 

If the manipulator or an external axis (optional) comes to a standstill for no ap- 
parent reason, the danger zone must not be entered until an EMERGENCY 
STOP has been triggered. 

5.5.6 Maintenance and repair 

After maintenance and repair work, checks must be carried out to ensure the 
required safety level. The valid national or regional work safety regulations 
must be observed for this check. The correct functioning of all safety circuits 
must also be tested. 

The purpose of maintenance and repair work is to ensure that the system is 
kept operational or, in the event of a fault, to return the system to an operation- 
al state. Repair work includes troubleshooting in addition to the actual repair 
itself. 

The following safety measures must be carried out when working on the indus- 
trial robot: 

s Carry out work outside the danger zone. If work inside the danger zone is 
necessary, the user must define additional safety measures to ensure the 
safe protection of personnel. 

s Switch off the industrial robot and secure it (e.g. with a padlock) to prevent 
it from being switched on again. If it is necessary to carry out work with the 
robot controller switched on, the user must define additional safety mea- 
sures to ensure the safe protection of personnel. 

a If it is necessary to carry out work with the robot controller switched on, this 
may only be done in operating mode TI. 
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Robot controlier 


Counterbal- 
ancing system 


Label the system with a sign indicating that work is in progress. This sign 
must remain in place, even during temporary interruptions to the work. 

The EMERGENCY STOP systems must remain active. if safety functions 
or safeguards are deactivated during maintenance or repair work, they 
must be reactivated immediately after the work is completed. 

PlfirøsYVIi^sl Before work is commenced on live parts of the robot sys- 


I A DAl DCIOI t? wui ts. lui i il i lei iueu ui l uvu i is ui u ic iuuui oyo- 

|dO\iyyAKiMIWtajj: | tem ^ ma j n SVJ \^ mus t b e turned off and secured 
against being switched on again by unauthorized personnel. The incoming 
power cable must be deenergized. The robot controlier and mains supply 
lead must then be checked to ensure that it is deenergized. 

If the KR C4 or VKR C4 robot controlier is used: 

It is not sufficient, before commencing work on live parts, to execute an 
EMERGENCY STOP or a safety stop, or to switch off the drives, as this does 
not disconnect the robot system from the mains power supply in the case of 
the drives of the new generation. Parts remain energized. Death or severe 
injuries may result. 


Hazardous 

substances 


Faulty components must be replaced using new components with the same 
article numbers or equivalent components approved by KUKA Roboter GmbH 
for this purpose. 

Cleaning and preventive maintenance work is to be carried out in accordance 
with the operating instructions. 

Even when the robot controlier is switched off, parts connected to peripheral 
devices may still carry voltage. The external power sources musttherefore be 
switched off if work is to be carried out on the robot controlier. 

The ESD regulations must be adhered to when working on components in the 
robot controlier. 

Voltages in excess of 50 V (up to 600 V) can be present in various components 
forseveral minutes after the robot controlier has been switched off! To prevent 
life-threatening injuries, no work may be carried out on the industrial robot in 
this time. 

Water and dust must be prevented from entering the robot controlier. 

Some robot variants are equipped with a hydropneumatic, spring or gas cylin- 
der counterbalancing system. 

The hydropneumatic and gas cylinder counterbalancing systems are pressure 
equipment and, as such, are subject to obligatory equipment monitoring. De- 
pending on the robot variant, the counterbalancing systems correspond to eat- 
egory 0, II or III, fluid group 2, of the Pressure Equipment Directive. 

The user must comply with the applicable national laws, regulations and stan- 
dards pertaining to pressure equipment. 

Inspection intervals in Germany in accordance with Industrial Safety Order, 
Sections 14 and 15. Inspection by the user before commissioning at the instal- 
lation site. 

The following safety measures must be carried out when working on the coun- 
terbalancing system: 

s The manipulator assemblies supported by the counterbalancing systems 
must be secured. 

b Work on the counterbalancing systems must only be carried out by quali- 
fied personnel. 

The following safety measures must be carried out when handling hazardous 
substances: 

e Avoid prolonged and repeated intensive contact with the skin. 




b Avoid breathing in oii spray or vapors. 
s Clean skin and apply skin cream. 


* To ensure safe use of our products, we recommend that our custom- 
yfj|^ ers regulariy request up-to-date safety data sheets from the manufac- 
turers of hazardous substances. 



Decommissioning, storage and disposal 

The industrial robot must be decommissioned, stored and disposed of in ac- 
cordance with the applicable national laws, regulations and standards. 

Applied norms and regulations 


Name 


jfsjt Ifi iikifatll 

2006/42/EC 

Machinery Directive: 

Directive 2006/42/EC of the European Pariiament and of 
the Council of 17 May 2006 on machinery, and amending 
Directive 95/1 6/EC (recast) 

2006 

2004/1 08/EC 

EMC Directive: 

Directive 2004/1 08/EC of the European Pariiament and of 
the Council of 15 December 2004 on the approximation of 
the laws of the Member States relating to electromagnetic 
compatibility and repealing Directive 89/336/EEC 

2004 

97/23/EC 

Pressure Equipment Directive: 

Directive 97/23/EC of the European Pariiament and of the 
Council of 29 May 1997 on the approximation of the laws 
of the Member States concerning pressure equipment 

(Only applicable for robots with hydropneumatic counter- 
baiancing system.) 

1997 

EN ISO 13850 

Safety of machinery: 

Emergency stop - Principles for design 

2008 

EN ISO 13849-1 

Safety of machinery: 

Safety-related parts of control systems - Part 1 : General 
principles of design 

2008 

EN ISO 13849-2 

Safety of machinery: 

Safety-related parts of control systems - Part 2: Validation 

2008 

EN ISO 12100 

Safety of machinery: 

General principles of design, risk assessment and risk 
reduction 

2010 

EN ISO 10218-1 

Industrial robots: 

Safety 

2011 

EN 614-1 

Safety of machinery: 

Ergonomic design principles - Part 1: Terms and general 
principles 

2006 

EN 61000-6-2 

Electromagnetic compatibility (EMC): 

Part 6-2: Generic standards; Immunity for industrial envi- 
ronments 

2005 
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6 Planning 


6.1 Mounting base with centering 

Description The mounting base with centering is used when the robot is fastened to the 

floor, i.e. directly on a concrete foundation. 

The mounting base with centering consists of: 

b Bedpiates 

b Resin-bonded anchors (chemical anchors) 
a Fastening elements 

This mounting variant requires a level and smooth surface on a concrete foun- 
dation with adequate load bearing capacity. The concrete foundation must be 
able to accommodate the forces occurring during operation. There must be no 
layers of insulation or screed between the bedpiates and the concrete founda- 
tion. 

The minimum dimensions must be observed. 



Fig. 6-1: Mounting base 

1 Hexagon bolt 4 Resin-bonded anchors with 

Dynamic Set 

2 M20 thread for mastering 5 Pin with Allen screw 

screw 

3 Bedplate 

Grade of concrete When producing foundations from concrete, observe the load-bearing capac- 

for foundations ity of the ground and the country-specific construction regulations. The con- 

crete must have no cracks and fuifill the following norm for quality: 

a C20/25 according to DIN EN 206-1 :2001/DIN 1045-2:2001 

Dimensioned The following illustrations provide all the necessary information on the mount- 

drawing ing base, together with the required foundation data. 



Fig. 6-2: Mounting base, dimensioned drawing 


1 Robot 

2 Bedpiate 

3 Concrete foundation 

To ensure that the anchor forces are safely transmitted to the foundation, ob- 
serve the dimensions for concrete foundations specified in the following tllus- 
tration. 


MaSe / Dimensions: mm 



Fig. 6-3: Cross-section of foundations 

1 Bedpiate 3 Pin 

2 Concrete foundation 4 Hexagon bolt 






6.2 


Machine frame mounting 


Description 


( 


Dimensioned 

drawing 

o 


The machine frame mounting assembly with centering is used when the robot 
is fastened on a steel structure, a booster frame (pedesta!) or a KUKA linear 
unit. This assembly is also used if the manipulator is installed in an inverted 
position, i.e. on the ceiling. It must be ensured that the substructure is able to 
withstand safely the forces occurring during operation (foundation loads). The 
following diagram contains all the necessary information that must be ob- 
served when preparing the mounting surface (»> Fig. 6-4 ). 

The machine frame mounting assembly consists of: 

a Pin with fasteners 

a Hexagon bolts with conical spring washers 



Fig. 6-4: Machine frame mounting 

1 Pin 

2 Hexagon bolt 

The following illustrations provide all the necessary information on machine 
frame mounting, together with the required foundation data. 


Mafie / Dimensions: mm 
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Fig. 6-5: Machine frame mounting, dimensioned drawing 

1 Mounting surface 3 Hexagon bolt (8x) 

2 Pin 4 Steel structure 

6.3 Connecting cables and interfaces 

Connecting The connecting cables comprise all the cables for transferring energy and sig- 

cables nals between the robot and the robot controller. They are connected to the ro- 

bot junction boxes with connectors. The set of connecting cables comprises: 

s Motor cable, X20 - X30 

§ Data cable X21 - X31 

s Ground conductor (order as an option) 

Depending on the specification of the robot, various connecting cables are 
used. Cable lengths of 7 m, 15 m, 25 m, 35 m and 50 m are avaiiable. The 
maximum length of the connecting cables must not exceed 50 m. Thus if the 
robot is operated on a linear unit which has its own energy supply chain these 
cables must also be taken into account. 


For the connecting cables, a ground conductor is always required to 
provide a low-resistance connection between the robot and the con- 
trol cabinet in accordance with DIN EN 60204. The ground conductor 
| is not part of the scope of supply and can be ordered as an option. The con-| 
| nection must be made by the customer. The tapped hoies for connecting the 
[ground conductor are located on the base frame of the robot. 





The following points must be observed when planning and routing the con- 
necting cables: 

!3 The bending radius for fixed routing must not be less than 1 50 mm for mo- 
tor cables and 60 mm for control cables. 

s Protect cables against exposure to mechanical stress. 

s Route the cables without mechanical stress - no tensile forces on the con- 
nectors 

ø Cables are only to be installed indoors. 

a Observe permissible temperature range (fixed instaliation) of 263 K (- 
1 0 °C) to 343 K (+70 °C). 

a Route the motor cables and the data cables separately in metal ducts; if 
necessary, additional measures must be taken to ensure electromagnetic 
compatibility (EMC). 

Interface for The robot can be equipped with an energy supply system between axis 1 and 

energy supply axis 3 and a second energy supply system between axis 3 and axis 6. The Al 

systems interface required for this is located on the rear of the base frame, the A3 in- 

J terface is located on the side of the arm and the interface for axis 6 is located 

on the robot tool. Depending on the application, the interfaces differ in design 
and scope. They can be equipped e.g. with connections for cables and hoses. 
Detailed information on the connector pin allocation, threaded unions, etc. is 
given in separate documentation. 



Fig. 6-6: Interfaces on the robot 

1 Connection, motor cable X30 4 Interface, axis 3, arm 

2 Interface, axis 1, base frame 5 Interface, axis 6, tool 

3 Connection, data cable, X31 



7 Transportation 



7.1 Transporting the robot 

Before transporting the robot, always move the robot into its transport position. 
It must be ensured that the robot is stable while it is being transported. The 
robot must remain in its transport position until it has been fastened in position. 
Before the robot is lifted, it must be ensured that it is free from obstructions. 
Remove all transport safeguards, such as nails and screws, in advance. First 
remove any rust or glue on contact surfaces. 

Transport The robot must be in the transport position (»> Fig. 7-1 ) before it can be 

position transported. The robot is in the transport position when the axes are in the fol- 

lowing positions: 



Fig. 7-1: Transport position 


Transport dimen- The transport dimensions (»> Fig. 7-2 ) for the robot can be noted from the 

sions following diagram. The position of the center of gravity and the weight vary ac- 

cording to the specific configuration and the position of axes 2 and 3. The 
specified dimensions refer to the robot without equipment. 



Fig. 7-2: Transport dimensions 



|fKR;QbaNtf£{Slfeph'meg 


1 Center of gravity 

2 Fork slots 


Transportation 


Transportation by 
fork lift truck 


Transportation 
with iifting tackle 


Transport dimensions and centers of gravity 


IRåbbikwiifereåcKd 

A 

B 

C 

D 

E 

F 

IR2900^M«! 

1628 

737 

41 

190 

630 

2042 

R3.100 

1701 

722 

43 

187 

703 

2042 

R3300 

1801 

778 

46 

165 

803 

2215 

R3500 

1916 

766 

46 

151 

918 

2215 

p 3 70QglM 

2031 

766 

45 

140 

1032 

2215 


The robot can be transported by fork lift truck or using Iifting tackle. 


mrøRNING 


Use of unsuitable handling equipment may result in dam- 1 
age to the robot or injury to persons. Only use authorized 


handling equipment with a sufficient load-bearing capacity. Only transport 
the robot in the manner specified here. 


For transport by fork lift truck (>>> Fig. 7-3 ), two fork slots are provided in the 
base frame. The robot can be picked up by the fork lift truck from the front and 
rear. The base frame must not be damaged when inserting the forks into the 
fork slots. The fork lift truck must have a minimum payload capacity of 2.0 t 
and an adequate fork length. 

Ceiling-mounted robots can only be transported by fork lift truck. 

For instailation situations in which the fork slots are not accessible, the “Re- 
covery aid” accessory is available. With this device, the robot can also be 
transported using the fork lift truck. 


wmm 


Avoid excessive loading of the fork slots through undue 
inward or outward movement of hydraulically adjustable 


forks of the fork lift truck. 



Fig. 7-3: Transportation by fork lift truck 

The robot can also be transported using Iifting tackle (»> Fig. 7-4 ). The ro- 
bot must be in the transport position. The Iifting tackle is attached at 3 points 
to Ml 6 DIN 580 eyebolts. All ropes must be long enough and must be routed 
in such a way that the robot, or the energy supply system for example, is not 
damaged. 

Installed tools and pieces of equipment can cause undesirable shifts in the 
center of gravity. 
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The robot may tip during transportation. Risk of personal 
injury and damage to property. 

If the robot is being transported using lifting tackle, special care must be ex- 
ercised to prevent it from tipping. Additiona! safeguarding measures must be 
taken. It is forbidden to pick up the robot in any other way using a crane! 



Fig. 7-4: Transportation using lifting tackle 


1 Crane 

2 Lifting tackle 


3 Rotating column 

4 M16eyebolt 
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8 Start-up and recommissioning 

8.1 Installation of the mounting base 


Description 


Preconditions 


Special tools 


Procedure 


These instructions apply to the “mounting base with centering" variant. The ro- 
bot is fastened to an appropriate concrete foundation using 4 bedplates and 
resin-bonded anchors. 

[f the surface of the concrete foundation is not suffidently smooth and even, 
the differences must be evened out with a suitable ieveling compound. 

When using a Dynamic Set and resin-bonded anchors, use only components 
and resin capsules from the same manufacturer. No diamond tools or core 
drills may be used for drilling the anchor hoies; for preference, drilling tools 
supplied by the anchor manufacturer are to be used. Observe also the manu- 
factureris instructions for the use of resin-bonded anchors. 


h The concrete foundation must have the required dimensions and cross- 
section. 

a The surface of the foundation must be smooth and even. 
s The mounting base assembly must be complete. 
a Have the Ieveling compound readily at hand. 


The following special tools are required: 

□ Drill with a ø 18 mm bit 

a Setting tool approved by the anchor manufacturer 


1 . Lift the robot with fork lift truck or lifting tackle. 

2. Fasten the 4 bedplates to the robot using two M24x65-8.8-A2K hexagon 
bolts and lock washers for each one; M A = 640 Nm. 

2 bedplates are fitted with pins for centering. 

3. Determine the position of the robot on the foundation in relation to the 
working envelope. 

4. Set the robot down on the foundation in its installation position. 

5. Align the manipulator horizontally. For this, an M20 thread is provided in 
each bedplate. 


! OT/G 


lf the bedplates are not fully seated on the concrete foun- 
dation, this can result in distortion or loosening of the 
mounting base. Fill any gaps with Ieveling compound. To do this, lift the robot 
again and apply sufficient Ieveling compound to the underside of the bed- 
plates. Then set the robot down again and align it, removing any excess lev- 
eling compound. 


6. Only if Ieveling compound is used. 

Allow the Ieveling compound to cure for about 3 hours. The curing time is 
longer at temperatures below 293 K (+20 D C). 

7. Drill 12 anchor hoies (>» Fig. 8-1 ) (5) through the hoies of the bedplates 
into the foundation. 


8. Clean the anchor hoies. 

9. Insert 12 resin capsules one after the other. 

1 0. Clamp the setting tool with the chemical anchor rod in the drill and insert it 
into the anchor hoie at max. 750 rpm. The chemical anchor rod is set cor- 
rectly if the resin is completely mixed and the anchor hoie in the concrete 
is completely filled to the upper edge. 
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MaRe / Dimensjons: mm 



Fig. 8-1: Instaliation of resin-bonded anchors 


1 Drill 6 Lock nut 

2 Setting tool 7 Hexagon nut 

3 Chemical anchor rod 8 Spherical washer 

4 Resin capsule 9 Filling disc 

5 Anchor hoie 


11. Repeat step 12 for all chemical anchors. 

12. Allow the resin to cure. See table, or as specified by manufacturer. These 
values are guide values. 


^lehfiperature 



>293 K (+20 °C) 

20 minutes 

>283 K (+10 °C) 

30 minutes 

>273 K (0 °C) 

1 hour 


13. Mount filling disc and spherical washer. 

14. Fit hexagon nuts and tighten with a torque wrench in diagonally opposite 
sequence, increasing the tightening torque to 90 Nm in severa! stages. 

15. Fit and tighten the lock nut. 

16. Inject injection resin into the hoie on the filling disc until the cavity is com- 
pletely filled. Observe the curing time. 

The mounting base and robot are now ready for connection. 


8.2 Instaliation of the machine frame mounting assembly 


Description 

Preconditions 


Procedure 


The machine frame mounting assembly is used for installing robots on a steel 
structure prepared by the customer or on the carriage of a linear unit. 

e The mounting surface is prepared as shown in the diagram (»> Fig. 6-5 ). 
a The substructure is checked for sufficient safety, 
a The machine frame mounting assembly is complete. 

1. Clean the mounting surface {»> Fig. 8-2 ) (3) of the robot. 

2. Check the hoie pattern. 



3. Insert 2 pins and 2 M8x55-8.8 Aiien screws with conical spring washers 
and tighten with a torque wrench; M A = 23.9 Nm. 

4. Prepare 8 IV124x65-8.8-A2K hexagon bolts and conical spring washers. 



Fig. 8-2: installing the machine frame mounting assembly 

1 Pin 3 Hexagon bolt with conical 

spring washer, 8x 

2 Allen screwwith conical spring 4 Mounting surface 
washer, 2x 

The mounting base is now ready for the robot to be installed. 

8.3 Installing the robot 

Description This description is valid for the installation of robots on the floor, with the 

mounting variants: mounting base, machine frame mounting and adapter 
plates. 

The installation and start-up of the robot controller, the tools mounted and the 
applications are not described here. 

Precondition s The required mounting base is installed. 

b The installation site is accessible with a crane or fork lift truck. 

3 Any tools or other system components which would hinder the work have 
been removed. 

a The robot is in the transport position. 

3 The connecting cables and ground conductors are routed to the robot and 
installed. 

b Compressed air supply to the robot available; F variant only 

Procedure 1 . Check that both pins (>» Fig. 8-3 ) are undamaged and fitted securely. 

2. Bring the robot to the installation site by crane or fork lift truck. 

The lifting tackle must not damage the robot. 

3. Clean the mounting surface on the robot. 

4. Lower the robot vertically onto the mounting base. Ensure that an entirely 
vertica! position is maintained in order to prevent damage to the pins. 

5. Insert 8 M24x65-8.8 hexagon bolts with conical spring washers. 

6. Tighten the hexagon bolts with torque wrench. Gradually increase the 
tightening torque to 640 Nm. 

7. Remove the lifting tackle and eyebolts or the fork slots. 





8. Connect motor cable X30 and data cable X31 . 

9. Connect the ground conductor between the robot controiler and the robot 
to the ground conductor connection. 

10. Connect the ground conductor between the system component and the ro- 
bot to the ground conductor connection (5). 

11. Check the equipotential bonding in accordance with VDE 0100 and EN 
30204-1. 




Further information is contained in the assembly or operating instruc- 
tions for the robot controiler. 



12. Connect compressed air supply to the pressure regulator and setthe pres- 
sure regulator to zero; F variant only. 

13. Open compressed air supply and set pressure regulator to 0.01 MPa 
(0.1 bar); F variant only. 

14. Mount tooling, ifrequired. 

1 5. Retighten the hexagon bolts with a torque wrench after 1 00 hours of oper- 
ation. 



Fig. 8-3: Installing the robot 

1 Rotating column 5 Data cable 

2 Hexagon bolt 6 Motor cable 

3 Conical spring washer 7 Ground conductor connection 

4 Pin 

Put the robot into operation in accordance with the “Start-up" chapter of the op- 
erating and programming instructions for the KUKA System Software and the 
assembly instructions or operating instructions for the robot controiler. 
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Electrical installations 


9.1 Description of the electrical installations (robot) 

OverView The electrical installations of the robot consist of: 

s Cable set 

ei Multi-function housing MFH for motor cable 
s Junction box for data cable, RDC box 

Description The electrical installations (>» Fig. 9-1 ) include all the supply and control 

cables for the motors of axes 1 to 6. All the connections on the motors are 
screwed plug-and-socket connections. The assembly consists of the cable 
set, the multi-function housing MFH on the push-in module and the RDC box 
in the rotating column. The interface for the connecting cables is located at the 
back of the base frame on the push-in module. The motor cable X30 and the 
data cable X31 are connected here via plug-in connections. The data and mo- 
tor cables are routed through the axis 1 gear unit to the motors (XM connec- 
tors) or, in the case of the data cables, to the RDC box on the rotating column. 
( From the RDC box, the motors are connected via the XP connectors. The con- 

nectors on motors Al to A5 are freely accessible, whereas the connectors for 
motor A6 are only accessible after removal of the wrist. 

The protective circuit is also integrated into the cable set. The ground conduc- 
tor is connected to the base frame via a ground conductor bolt. 

The selected cable routing ensures that the cables are guided without strain 
or kinking throughout the entire motion range of the robot. 

The following diagram gives an overview of the installation and routing of the 
cables on the manipulator. 



Fig. 9-1: Electrical installations, overview 


Axis 6 motor 
Axis 3 motor 
Axis 4 motor 
Axis 5 motor 
Axis 1 motor 


RDC box 
Push-in module 
Base frame 
Axis 2 motor 


Wiring diagrams 


Designatlon 

Connection - r 

:Figure. ; : 

Wiring diagram Al 

XM1 

(>» Fig. 9-2) 

Wiring diagram A2 

XM2 

(>» Fig. 9-3 ) 

Wiring diagram A3 

XM3 

(>» Fig. 9-4 ) 

Wiring diagram A4 

XM4 

(»> Fig. 9-5 ) 

Wiring diagram A5 

XM5 

(»> Fig. 9-5 ) 

Wiring diagram A6 

XM6 

{»> Fig. 9-7 ) 

Data cable 

Wiring diagram, RDC 
X31 

(>» Fig. 9-8 ) 

Data cable 

Wiring diagram, RDC 
X32 

(>» Fig. 9-9 ) 

Protective circuit 

Ring cable lug 

(>» Fig. 9-10) 
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s l i i l I 

^ X 02 /X 3 A 8 A 7 A 6 A 5 A 4 A 3 A 2 A 1 


Fig. 9-4: Wiring diagram, axis 3 






Fig. 9-5: Wiring diagram, axis 4 






( 


Fig. 9-7: Wiring diagram, axis 6 



9'Béclrrcåinn5tallatloisSi 


KUK A 


XI 8 


X31 



n.c 

TPFO_ P 
TPFO_ N 
n. c 
n. c 
n. c 

TPFI_ P 
TPFI_N 

GND 

24 V/PS with batlery back-up 
n. c 
n. c 
n. c 

Cable gland 


Fig. 9-8: Wiring diagram, RDC X31 


X20 


X32 


n.c. 


n.c. 


TYPE0G/07 


Lwh/gn 


GN 


J/VH/OG 


OG 


12 


— n.c 
-H< TPFO_ P 
< TPFO_N 

n. c 
7 

— C n. c 
n. c 

-1-C TPFI_ P 
TPFI_ N 


X17 


AWG22 


BU 


AWG22 


RD 


-C GND 


■C 24 V/PS with battery back-up 


i< n.c 
n. c 
n.c 


Fig. 9-9: Wiring diagram, RDC X32 



Ali ground conduclor cross-seclions 10 mm 1 

Fig. 9-10: Wiring diagram, protective circuit 
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9.2 Description of the connecting cables 

Configuration The connecting cables are used to transfer power and signals between the ro- 
bot controller and the robot. 

The connecting cables comprise: 
b Motor cable 
b Data cable 

b Ground conductor (order as an option) 

Interface For connection of the connecting cables between the robot controller and the 

robot, the following connectors are available at the interfaces: 


iøåbiéidesia natiorisæ^il 

iGon nectdikdesig ri atigfegg 
ffobottcontroiléBdbot 

=iCorinéction n§ 

Motor cable 

X20 - X30 

HAN size 24 

Data cable 

X21 -X31 

Rectangular 

connector 

Ground conductor / equi- 
potential bonding 

16 mm 2 

can be ordered as an 
option 


M8 ring cable 
lug 


a For the connecting cables, a ground conductor is always required to 
/l\ provide a low-resistance connection between the robot and the con- 
trol cabinet in accordance with DIN EN 60204. The ground conductor 
is not part of the scope of supply and can be ordered as an option. The con- 
nection must be made by the customer. The tapped hoies for connecting the 
ground conductor are located on the base frame of the robot. 


Standard 
connecting cable 



Fig. 9-11: Connecting cables, overview 


( 
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X20 


X30 


KOKA 








Fig. 9-12: Connecting cable, motor cable, X20 - X30 


X20 


al 

2 

3 

11 

12 

bl 

2 

3 

11 

12 

cl 

2 

3 
11 
12 

dl 

4 
6 

3 

5 

el 

4 

6 

3 

5 

fl 

4 

6 
3 

5 


Screw connection- 


-ft 


X30 




19 


20 




21 


22 


. ,|| 23 , 

l.i i i 

r 

Z ti M 

1 1 1 

1 1 II 

V. M 

f 

lill 1 

II ,0 1 

I 


r i i « i r 

t. Dl 

r 


12 


25 


GN/YE 

GN/YE 



1 

J 13 I 

1 Ij 
| 



1 

i 


Z ! 15 i 

1 


- 'li 27 

! 1 


m . 1 i | 28 I 

j 


n i 

_ 1 i 16 1 



— | , i 1 
-Il 17 | i 


1 18 1 


__ i , , j 29 j , , i 


_ r 

1 30 1 

i 


— m r Yj 



< Al 

< 2 

< 3 

-C il 

< 12 


< Bl 

< 2 

< 3 

-c 11 

< 12 


< Cl 
-C 2 


< El 
~C 4 

”C 6 

< 3 

< 5 


Motor Ml U 
Motor Ml V 
Motor Ml W 
Brake + 
Brake- 

Motor M2 U 
Motor M2 V 
Motor M2 W 
Brake + 
Brake- 

Motor M3 U 
Motor M3 V 
Motor M3 W 
Brake + 
Brake- 

Motor M4 U 
Motor M4 V 
Motor M4 W 
Brake + 
Brake- 

Motor M5 U 
Motor M5 V 
Motor M5 W 

Brake + 
Brake- 


pi Motor M6U 

4 Motor M6 V 

< 6 Motor M6 W 

3 Brake + 

5 Brake- 


Ground conductor 
Ground conductor 


Screw connection 


Fig. 9-13: Connecting cable, wiring diagram, motor cable 
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Fig. 9-16: Connecting cabie, ground conductor 

1 Ground conductor 6 Conical spring washer 

2 Hexagon nut 7 Robot 

3 Conical spring washer 2x 8 Setscrew 

4 Plain washer 2x 9 Ground conductor connection, 

M8 ring cabie lug 

5 Hexagon nut 10 Ground plate 






10 


Maintenance 


10.1 Maintenance table 


Precondition 


a The maintenance points must be freely accessible. 

a Remove the tools and any additional items of equipment if they impede 
maintenance work. 


Awarning 


When carrying out the foiiowing work, the robot must be 
moved several times between the individual work steps. 
While work is being carried out on the robot, it must always be secured by 
activating the EMERGENCY STOP device. 

Unintentional robot motions can cause injuries and damage to property. If 
work is carried out on an operational robot that is switched on, the robot can 
only be moved in TI mode (reduced velocity). It must be possible to stop the 
robot at any time by activating an EMERGENCY STOP device. Operation 
must be limited to what is absolutely necessary. 

Warn all persons concerned before switching on and moving the robot. 


Description Lubrication is performed either at the specified maintenance intervals or every 

5 years after commissioning by the customer. With a maintenance interval of 
1 0,000 operating hours, for example, the first maintenance (oil change) is per- 
formed either after 10,000 operating hours or 5 years after commissioning by 
the customer, whichever is reached first. 

The maintenance intervals given in the tables are valid for the operating con- 
ditions specified in the technical data (»> 4 "Technical data" Page 17). In 
case of variations from normal conditions (e.g. increased dust or water content 
in the environment of the robot, abnormal temperatures), KUKA Roboter 
GmbH must be consulted. Special maintenance intervals apply for F variant 
robots. 

If the robot is fitted with a KUKA energy supply system (optional), additional 
maintenance work must be carried out. 


Only lubricants approved by KUKA Roboter GmbH may 
be used. 

If oil temperatures of more than 333 K (60 °C) are reached during operation, 
shorter maintenance intervals must be observed; for this, consultation with 
KUKA Roboter GmbH is necessary. 



When draining the oil, remember that the quantity 
drained is dependent on time and temperature. The 
quantity of oil drained must be determined. Only this quantity of oil may be 
used when refilling. The oil quantities specified are the actual amounts of oil 
in the gear unit at first filling. 

If less than 70% of the specified oil quantity flows out, flush the gear unit with 
the determined quantity of drained oil once, then pour in the amount of oil that 
was drained. During the flushing procedure, move the axis at jog velocity 
throughout the entire axis range. 



Maintenance 

symbols 



Oil change 


Lubricate with grease gun 





Lubricate with brush 








Tighten screw/nut 

Check component, visual inspection 



Fig. 10-1: Maintenance work 


Maintenance 

table, 

payioad range 
90 kg to 1 80 kg 


IMlntervafeg; 

lltern ; 


------ -r^Lubricant. - 

Once on ly, 
after 

100 h 

11 

Check bolts 

M a 640 Nm 


5,000 h 
or 1 year 
at the latest 
D 

7 

Counterbalancing system 
bearing, link arm, 
lubricate. 

Grease nipples in the mid- 
dle position and at the plus 
and minus end positions of 
axis 2. 

SKF LGEP 2 

Art. no. 00-119-990 

10 cm 3 

5,000 h 
or 1 year 
at the latest 
D 

9 

Counterbalancing system 
bearing, rotating column, 
lubricate. 

Grease nipples in the mid- 
dle position and at the plus 
and minus end positions of 
axis 2. 

SKF LGEP 2 

Art. no. 00-119-990 

10 cm 3 

5,000 h 

8 

Counterbalancing system, 
check pressure 

Setpoint, tolerance -5 bar 

Hyspin ZZ 46 

Art. no. 83-236-202 
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Interval 

Item ; 

Activity 

Lubricant 

10,000 h 

1 

Grease cables of cable set 
and energy supply system. 
(»> 10.8 "Greasing the 
cable set" Page 118) 

Cable grease RB1 
00-101-456 

200 cm 3 

20,000 h 
or 5 years 
at the latest 

2 

Oil change, 
gear unit A6. 

(»> 10.7 "Changing the 
gear oil on axis 6" 

Page 117) 

Optigear Synthetic 

RO 150 

Art. no. 00-144-898 
1.000 1 

20,000 h 
or 5 years 
at the latest 

3 

Oil change, 
gear unit A5. 

(»> 10.6 "Changing the 
gear oil on axis 5" 

Page 116) 

Optigear Synthetic 

RO 150 

Art. no. 00-144-898 
0.900 1 

20,000 h 
or 5 years 
at the latest 

4 

Oil change, 

Optigear Synthetic 


gear unit A4. 

(>» 10.5 "Changing the 
gear oil on axis 4" 

Page 115) 

RO 150 

Art. no. 00-144-898 
2.1001 

20,000 h 
or 5 years 
at the latest 

5 

Oil change, 
gear unit A3. 

Optigear Synthetic 

RO 150 

Art. no. 00-144-898 
1.800 1 

20,000 h 
or 5 years 
at the iatest 

6 

Oil change, 
gear unit A2. 

(»> 10.3 "Changing the 
gear oil on axis 2" 

Page 112) 

Optigear Synthetic 

RO 150 

Art. no. 00-144-898 
2.900 1 

20,000 h 
or 5 years 
at the latest 

10 

Oil change, 
gear unit Al. 

{>» 10.2 "Changing the 
gear oil on axis 1" 

Page 110) 

Optigear Synthetic 

RO 150 

Art. no. 00-144-898 
6.500 1 


1) in the case of frequently recurring, short-distance movements, the mainte- 
nance interval is 3000 hours. 


Maintenance 

table, 

payload range 
210 kg 


Interval 

Item 

m Activity - 

Lubricant 

Once only, 
after 

100 h 

11 

Check bolts 

M a 640 Nm 


5,000 h 
or 1 year 
at the latest 
1) 

7 

Counterbalancing system 
bearing, link arm, 
lubricate. 

Grease nipples in the mid- 
dle position and at the plus 
and minus end positions of 
axis 2. 

SKF LGEP 2 

Art. no. 00-119-990 

10 cm 3 

5,000 h 
or 1 year 
at the latest 

D 

9 

Counterbalancing system 
bearing, rotating column, 
lubricate. 

Grease nipples in the mid- 
dle position and at the plus 
and minus end positions of 
axis 2. 

SKF LGEP 2 

Art. no. 00-119-990 

10 cm 3 
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Uliii 

lltémi 


ISlfpMSålarit ■ 

5,000 h 

8 

Counterbalancing system, 
check pressure 

Setpoint, tolerance -5 bar 

Hyspin ZZ 46 

Art. no. 83-236-202 

10,000 h 

1 

Grease cables of cable set 
and energy supply system. 
(>» 10.8 "Greasing the 
cable set" Page 118) 

Cable grease RB1 
00-101-456 

200 cm 3 

20,000 h 
or 5 years 
at the latest 

2 

Oil change, 
gear unit A6. 

(»> 10.7 "Changing the 
gear oil on axis 6" 

Page 117) 

Optigear Synthetic 

RO 150 

Art. no. 00-144-898 
1.2001 

20,000 h 
or 5 years 
at the latest 

3 

Oil change, 
gear unit A5. 

(>» 10.6 "Changing the 
gear oil on axis 5" 

Page 116) 

Optigear Synthetic 

RO 150 

Art. no. 00-144-898 
1.1001 

20,000 h 
or 5 years 
at the latest 

4 

Oil change, 
gear unit A4. 

(>» 10.5 "Changing the 
gear oil on axis 4" 

Page 115) 

Optigear Synthetic 

RO 150 

Art. no. 00-144-898 
2.1001 

20,000 h 
or 5 years 
at the latest 

5 

Oil change, 
gear unit A3. 

(»> 10.4 "Changing the 
gear oil on axis 3" 

Page 113) 

Optigear Synthetic 

RO 150 

Art. no. 00-144-898 
1.8001 

20,000 h 
or 5 years 
at the latest 

6 

Oil change, 
gear unit A2. 

(»> 10.3 "Changing the 
gear oil on axis 2" 

Page 112) 

Optigear Synthetic 

RO 150 

Art. no. 00-144-898 
2.900 1 

20,000 h 
or 5 years 
at the latest 

10 

Oil change, 
gear unit Al. 

(>» 10.2 "Changing the 
gear oil on axis 1" 

Page 110) 

Optigear Synthetic 

RO 150 

Art. no. 00-144-898 
6.500 1 


1) In the case of frequently recurring, short-distance movements, the mainte- 
nance interval is 3000 hours. 


The description of the following oil change work applies to all robot variants, 
irrespective of the variant shown. 


10.2 Changing the gear oil on axis 1 

Preconditions b The gear unit is at operating temperature. 

l^i^WÆR NliN6 1 * l c hange is carried out immediately after the robot 

Idååm&Msm j h as stopped operating, the oil temperature and the sur- 
face temperature are liable to be high and could result in burn injuries. Pro- 
tective g loves must be worn. 



“T " . t ■].' 


MWARNING 


Unintentional robot motions can cause injuries and dam-| 
age to property. If work is carried out on an operational 
robot, the robot must be secured by activating the EMERGENCY STOP but- 1 
ton. 

Warn ali persons concerned before starting to put it back into operation. 


Procedure, 
draining oil 




1 . Remove 4 Allen screws with conical spring washers, and take off interface 
Al or cover (»> Fig. 10-2 ). 

2. Pull out the oil drain hose. 

3. Place a suitable receptacle under the oil drain hose. 

4. Unscrew the union nut of the oil drain hose. 

5. Remove the magnetic screw plug. 

6. Drain the oil. 

7. Measure the amount of oil drained and store or dispose of the used oil in 
accordance with the pertinent regulations. 



Procedure, 
filiing with oil 


Fig. 10-2: Oil change, Al 

1 Receptacle 

2 Sealing cap 

3 Oil drain hose 

4 Cover 


5 Allen screws 

6 Magnetic screw plug 

7 Oil pump 


1 . Fill the specified amount of oil from below via the oil drain hose using the 
oil pump. 

2. Screw the sealing cap onto the oil drain hose. 

3. Clean the magnetic screw plug and check the sealing element; exchange 
the magnetic screw plug if damaged. 

4. Insert and tighten the magnetic screw plug; M A = 25 Nm. 

5. Check the sealing cap for leaks. 
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6. Stow the oil drain hose in the base frame. 

7. Mount interface Al or cover and fasten it with 4x M6x1 6 Allen screws and 
conical spring washers. 


10.3 Changing the gear oil on axis 2 

Preconditions b The robot is in a position in which the oil filler and drain hoies on the axis 

2 gear unit are accessible. 

a The gear unit is at operating temperature. 

I § Mwl r P N I Kl iS ^I lfthe oi * c ^ an 9 e is carried out immediately after the robot 
' r ' ^ ' _ v =1 has stopped operating, the oil temperature and the sur- 
face temperature are liable to be high and could result in burn injuries. Pro- 
tective g loves must be worn. 


Procedure, 
draining oil 


I N I NGlI Umntent ' ona l r °b°t motions can cause injuries and dam- 

t ; ^ I age to property. If work is carried out on an operational 

robot, the robot must be secured by activating the EMERGENCY STOP but- 

ton. 

Warn all persons concemed before starting to put it back into operation. 

1. Pull the oil drain hose (»> Fig. 10-3 ) out of the rotating column. 

2. Release and unscrew the sealing cap. 

3. Place a suitable receptacle under the oil drain hose and remove the mag- 
netic screw plug. 

4. Catch the oil in the receptacle as it drains out. 

5. Measure the amount of oil drained and store or dispose of the used oil in 
accordance with the pertinent regulations. 

6. Check the magnetic screw plug for deposits; take appropriate measures if 
necessary. 




Fig. 10-3: Oil change, A2 

1 Magnetic screw plug 4 Receptacle 

2 Oil drain hose 5 Oil pump 

3 Sealing cap 

1 . Fill the same amount of oil as was drained, from below via the oil drain 
hose, using the oil pump. 

2. Screw on the the sealing cap and tighten it. 

3. Clean the Ml 8x1 .5 magnetic screw plug and check the sealing element; 
exchange the magnetic screw plug if damaged. 

4. Insert and tighten the Ml 8x1. 5 magnetic screw plug; M A = 20 Nm. 

5. Check the magnetic screw plug and sealing cap for leaks. 

10.4 Changing the gear oil on axis 3 

Preconditions s The robot is in a position in which the oil filler and drain hoies on the axis 

3 gear unit are accessible. 
ø The gear unit is at operating temperature. 
a Axis 3 is in a horizonta! position. 

WwrøNlKlr^l ^ the °'* c h an 9 e is carried out immediately after the robot 
ZiX^WAKN I M ja? J hgs s t 0 pped operating, the oil temperature and the sur- 

face temperature are liable to be high and could result in burn injuries. Pro- 
tective g loves must be worn. 







AW ARNING 


Unintentional robot motions can cause injuries and dam- 1 
age to property. If work is carried out on an operational 
robot, the robot must be secured by activating the EMERGENCY STOP but- 1 
ton. 

I Warn all persons concerned before starting to put it back into operation. 


Procedure, 
draining oii 


1. Place a suitable receptacle (>» Fig. 10-4 ) under the (lower) magnetic 
screw plug and remove the magnetic screw plug. 

It is easier to drain the oil if an Ml 6x1. 5 oil drain hose is screwed into the 
tapped hoie of the magnetic screw plug. 

2. Remove the (upper) magnetic screw plug. 

3. Catch the oil in the receptacle as it drains out. 

4. Measure the amount of oil drained and store or dispose of the used oil in 
accordance with the pertinent regulations. 

5. Check the magnetic screw plugs for deposits; take appropriate measures 
if necessary. 


© 



<D 

© 


© 


( 


Fig. 10-4: Oil change, A3 

1 Magnetic screw plug 4 Receptacle 

2 Magnetic screw plug 5 Oil pump 

3 Oil drain hose 


Procedure, 
fiiling with oil 


1 . Fill the same amount of oil as was drained, from below via the oil drain 
hose, using the oil pump. 

2. Clean the Ml 6x1 .5 magnetic screw plug (top) and check the sealing ele- 
ment; exchange the magnetic screw plug if damaged. 

3. Insert and tighten the (upper) M16x1.5 magnetic screw plug; M A = 20 Nm. 

4. Remove the oil drain hose. 

5. Clean the Ml 6x1 .5 magnetic screw plug (bottom) and check the sealing 
element; exchange the magnetic screw plug if damaged. 

6. Insert and tighten the (lower) Ml 6x1 .5 magnetic screw plug; M A = 20 Nm. 
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7. Check both magnetic screw plugs for ieaks. 


10.5 Changing the gear oil on axis 4 

Preconditions s The gear unit is at operating temperature. 

a Axis 3 is in a horizontal position. 


AWARNING 

face temperature £ 
tective gloves mus 

ifthe oil change is carried out immediately after the robot 
has stopped operating, the oil temperature and the sur- 
ire liable to be high and could result in burn injuries. Pro- 
t be worn. 


Awarning 

robot, the robot mu 
ton. 

Wam all persons c 

Unintentional robot motions can cause injuries and dam- 
age to property. If work is carried out on an operationa! 
st be secured by activating the EMERGENCY STOP but- 

oncerned before starting to put it back into operation. 


Procedure, 
draining oil 


1 . Place a suitable receptacle {»> 1 0.5 "Changing the gear oil on axis 4" 
Page 115) under the (lower) magnetic screw piug and remove the magnet- 
ic screw piug. 

It is easierto drain the oil if an Ml 8x1. 5 oil drain hose is screwed into the 
tapped hoie of the magnetic screw piug. 

2. Remove the (upper) magnetic screw piug. 

3. Catch the oil in the receptacle as it drains out. 

4. Measure the amount of oil drained and store or dispose of the used oil in 
accordance with the pertinent regulations. 

5. Check the magnetic screw piug for deposits; take appropriate measures if 
necessary. 

6. Remove the oil drain hose if necessary. 



Fig. 10-5: Oil change, A4 

1 Magnetic screw piug 3 Oil drain hose 

2 Receptacle 4 Magnetic screw piug 

Procedure, 1 . Clean both Ml 8x1 .5 magnetic screw plugs and check the sealing element; 

filling with oil exchange magnetic screw plugs if damaged. 



2. Insert and tighten the (lower) Ml 8x1 .5 magnetic screw plug; M A = 20 Nm. 

3. Pour in, from above, the same amount of oil as was drained. 

4. Insert and tighten the (upper) Ml 8x1 .5 magnetic screw plug; M A = 20 Nm. 

5. Check both magnetic screw plugs for leaks. 


10.6 Changing the gear oil on axis 5 


Preconditions 


Procedure, 
draining oil 


s The gear unit is at operating temperature. 
a Axis 3 is in a horizontal position. 


A WARNING 

If the oil change is carried out immediately after the robot 
has stopped operating, the oil temperature and the sur- 
re liable to be high and could result in burn injuries. Pro- 
t be worn. 

face temperature a 
tective g loves mus 


A WARNING 

When carrying out the following work, the robot must be 
moved several times between the individual work steps. 


While work is being carried out on the robot, it must always be secured by 
activating the EMERGENCY STOP device. 

Unintentional robot motions can cause injuries and damage to property. If 
work is carried out on an operational robot that is switched on, the robot can 
only be moved in TI mode (reduced velocity). It must be possible to stop the 
robot at any time by activating an EMERGENCY STOP device. Operation 
must be limited to what is absolutely necessary. 

Warn all persons concerned before switching on and moving the robot. 


1 . 


Put the robot into operation, move axis 4 to the +90° position and axis 5 to 
the +45° position, and then secure the robot. 

Place a suitable receptacle (»> Fig. 10-6 ) under the (lower) magnetic 
screw plug and remove the magnetic screw plug. 

It is easier to drain the oil if an Ml 8x1. 5 oil drain hose is screwed into the 
tapped hoie of the magnetic screw plug. 

Remove the magnetic screw plug (on the side). 

Catch the oil in the receptacle as it drains out. 

Measure the amount of oil drained and store or dispose of the used oil in 
accordance with the pertinent regulations. 

Remove the oil drain hose if necessary. 

Check the magnetic screw plugs for deposits; take appropriate measures 
if necessary. 

Clean both Ml 8x1 .5 magnetic screw plugs and check the sealing element; 
exchange magnetic screw plugs if damaged. 

Insert and tighten the Ml 8x1 .5 magnetic screw plug (on the side); M A = 
20 Nm. 

10. Put the robot into operation, move axis 4 to the -90° position and axis 5 to 
the 0° position, and then secure the robot by activating the EMERGENCY 
STOP device. 


2 . 




1 




Procedure, 
fllling with oil 


Fig. 10-6: Oil change, A5 

1 Magnetic screw plug 3 Oil drain hose 

2 Receptacle 4 Magnetic screw plug, side 

1 . Pour in, from above, the same amount of oil as was drained. 

2. Insert and tighten the (upper) Ml 8x1 .5 magnetic screw plug; M A = 20 Nm. 

3. Check both magnetic screw plugs for leaks. 


10.7 Changing the gear oil on axis 6 


Preconditions 


Procedure, 
draining oil 


b The gear unit is at operating temperature. 
3 Axis 3 is in a horizontal position. 


Awarning: 

If the oil change is carried out immediately after the robot 
has stopped operating, the oil temperature and the sur- 
re liable to be high and could result in burn injuries. Pro- 
t be worn. 

face temperature a 
tective gloves mus 


A WARNING 

When carrying out the following work, the robot must be 
moved several times between the individual work steps. 

3 carried out on the robot, it must always be secured by 
RGENCY STOP device. 

motions can cause injuries and damage to property. If 
on an operational robot that is switched on, the robot can 

1 mode (reduced velocity). It must be possible to stop the 
y activating an EMERGENCY STOP device. Operation 
what is absolutely necessary. 
oncerned before switching on and moving the robot. 

While work is beint 
activating the EME 
Unintentional robo 
work is carried out 
only be moved in T 
robot at any time b 
must be limited to 
Warn all persons c 


1 . Put the robot into operation, move axis 4 to the -90° position, and then se- 
cure the robot. 

2. Place a suitable receptacle (»> Fig. 10-7 ) under the (lower) magnetic 
screw plug and remove the magnetic screw plug. 

It is easier to drain the oil if an Ml 8x1 .5 oil drain hose is screwed into the 
tapped hoie of the magnetic screw plug. 

3. Remove the (upper) magnetic screw plug. 

4. Catch the oil in the receptacle as it drains out. 




5. Measure the amount of oil drained and store or dispose of the used oil in 
accordance with the pertinent regulations. 

6. Remove the oil drain hose if necessary. 

7. Check the magnetic screw plug for deposits; take appropriate measures if 
necessary. 

8. Clean both Ml 8x1 .5 magnetic screw plugs and check the sealing element; 
exchange magnetic screw plugs if damaged. 

9. Insert and tighten the Ml 8x1 .5 magnetic screw plug (on the side); M A = 
20 Nm. 

10. Put the robot into operation, move axis 4 to the +90° position, and then se- 
cure the robot. 



Fig. 10-7: Oil change, A6 

1 Magnetic screw plug 3 Receptacle 

2 Upper magnetic screw plug 4 Oil drain hose 

Procedure, 1 . Pour in, from above, the same amount of oil as was drained. 

filling with oil 2. Insert and tighten the (upper) Ml 8x1 .5 magnetic screw plug; M A = 20 Nm. 

3. Check both magnetic screw plugs for leaks. 


10.8 Greasing the cable set 


Preconditions 


Greasing the 
cable set 


a The robot is accessible in the area of axis 1 




Unintentional robot motions can cause injuries and dam-| 
age to property. If work is carried out on an operational 
robot, the robot must be secured by activating the EMERGENCY STOP but-| 
ton. 

Warn ali persons concerned before starting to put it back into operation. 


1 . Remove 4 Allen screws with conical spring washers, and take off the cov- 
er. If necessary, interface Al can additionally be carefully pulled back 
(»> Fig. 10-8 ). 

2. Clean the cables between the push-in module and the inlet of the hoiiow 
shaft of axis 1. 

3. Apply cable grease evenly to the cables using a brush and by hand. 




Protective gloves must be worn. 

4. Store used grease and grease residues in accordance with the regulations 
or dispose of it with minimum environmental impact. 

5. Mountthe cover and fasten it with 4 Allen screws with conical spring wash- 
ers. 

6. If applicable, carefully insert interface Al again and fasten it with 4 Allen 
screws and conical spring washers. 



Fig. 10-8: Greasing the cable set 

1 Inlet of hollow shaft 4 Interface Al 

2 Push-in module, flexible tube 5 Allen screws 

3 Cover 


10.9 Inspecting the counterbalancing system 


Description The following describes those tasks which must be carried out at the intervals 

specified in the maintenance table. 

Preconditions b The robot is operational and can be moved at jog velocity. 

h There is no hazard posed by system components or other robots. 
s The robot is secured if work is being perfomned directly on the robot. 

I W^WÅRNING^I w ^ en carr Y' n 9 out following work, the robot must be 
Z-V: , Mitw , movec j se veral times between the individual work steps. 

While work is being carried out on the robot, it must always be secured by 
activating the EMERGENCY STOP device. 

Unintentional robot motions can cause injuries and damage to property. If 
work is carried out on an operational robot that is switched on, the robot can 
only be moved in TI mode (reduced velocity). It must be possible to stop the 
robot at any time by activating an EMERGENCY STOP device. Operation 
must be limited to what is absolutely necessary. 

Warn all persons concerned before switching on and moving the robot. 



Inspection 

procedure 



gReduirédicbnd itions? 

iilTbubleshootirig^^^liiiil^ 

Inspect hydraulic 
system. Move the 
robot and check 
the hydraulic oil 
pressure. 

The pressure 
gauge must show 
the following value: 

Link arm in -90° 
position, hydraulic 
oil pressure: 
Floor-mounted 
robot: 182 bar 

Carry out adjustment of the 
counterbalancing system 
(>» 11.3 "Filling and adjust- 
ing the counterbalancing sys- 
tem" Page 124). 

Check the add-on 
parts for damage 
and ensure that 
they are clean and 
do not leak. 

The add-on parts 
must not be dam- 
aged or leak. 

Clean the counterbalancing 
system, identify and eliminate 
any leaks. If necessary, 
exchange the counterbalanc- 
ing system 

(>» 12.7 "Exchanging the 
counterbalancing system on a 
floor-mounted robot" 

Page 145). 

Check the condi- 
tion of the collar. 

The collar must not 
be damaged or 
fouled. 

Clean or exchange the collar 
(»> 12.7 "Exchanging the 
counterbalancing system on a 
floor-mounted robot" 

Page 145). 


10.10 Cleaning the robot 


Description 


Procedure 


The robot must be cleaned in compliance with the instructions given here in 
order to prevent damage. These instructions on ly refer to the robot. System 
components, tools and the robot controller must be cleaned in accordance 
with the cleaning instructions relevant to them. 

The following must be taken into consideration when using cleaning agents 
and carrying out cleaning work: 


a Only use solvent-free, water-soluble cleaning agents, 
s Do not use flammable cleaning agents, 
a Do not use aggressive cleaning agents, 
a Do not use steam or refrigerants for cleaning. 
s Do not use high-pressure cleaners. 

b It must be ensured that no cleaning agent enters electrical or mechanical 
system components. 

a Personnel protection measures must be taken. 


f^WARNING? 


Unintentional robot motions can cause injuries and dam-| 
age to property. If work is carried out on an operational 
robot, the robot must be secured by activating the EMERGENCY STOP but- 1 
ton. 

Warn all persons concerned before starting to put it back into ope ratio n. 


.( 


1 . Shut down the robot. 

2. If necessary, stop adjacent system components and lock them. 

3. Remove enclosures if this is necessary in order to carry out the cleaning 
work. 

4. Clean the robot 

5. Fully remove all cleaning agents from the robot. 

6. Clean any areas of corrosion and reapply corrosion protection. 
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7. Remove cleaning agents and equipment from the workspace of the robot. 

8. Dispose of cleaning agents properly. 

9. Install any safety equipment that has been removed and check that it is 
functioning correctly. 

10. Replace any damaged orillegible plates and covers. 

11. Put back in place any enclosures that have been removed. 

12. Only putfully functional robots and systems back into operation. 


( 


( 





11.1 Counterbalancing system 


Description Depending on various causes, the following work may be required on the 

counterbalancing system: 



Cause 

Activity: 

Description; 


The counterbalancing sys- 
tem must be depressurized 

Depressur- 
izing the 
counterbal- 
ancing sys- 
tem 

{»> ii.2 "Depressurizing 
the counterbalancing sys- 
tem" Page 123) 


Incorrect pressure 

Top up the 
gas and oil 
pressure 

(>» 11.3 "Filling and 
adjusting the counterbal- 
ancing system" Page 124) 

/ ", 

The counterbalancing sys- 
tem has been drained and 
must be refilled 

Top up the 
gas and oil 
pressure 

(»> 11.3 "Filling and 
adjusting the counterbal- 
ancing system" Page 124) 


I A WARN1NG I w ^ en carrying out the following work, the robot must be 
• I moved several times between the individual work steps. 
While work is being carried out on the robot, it must always be secured by 
activating the EMERGENCY STOP device. 

Unintentional robot motions can cause injuries and damage to property. If 
work is carried out on an operational robot that is switched on, the robot can 
only be moved in TI mode (reduced velocity). It must be possible to stop the 
robot at any time by activating an EMERGENCY STOP device. Operation 
must be limited to what is absolutely necessary. 

Warn ali persons concemed before switching on and moving the robot. 

11.2 Depressurizing the counterbalancing system 

Preconditions a A measuring tube and collection receptacle must be available. 

Procedure 1. Move the link arm into a vertical position and secure it using a crane 

(»> Fig. 11-1 ). 

The link arm must not be able to move after reducing the oil pressure. 



Fig. 11-1: Securing the link arm 

2. Remove the screw cap and connect the tube to the vent connection 
(»> Fig. 11-2). 



KU ICi^. 




3. Drain the hydraulic oil into a suitable receptacle. 

The draining process is complete when the pressure gauge indicating the 
oil pressure reads zero and no more oil flows into the receptacle. 

4. Store used hydraulic oil in accordance with the regulations and dispose of 
it with minimum environmental impact. 



© 

© 

© 

© 


Fig. 11-2: Draining the hydraulic oil 

1 Screw cap 4 Receptacle 

2 Vent connection 5 Pressure gauge 

3 Tube 


11.3 Filling and adjusting the counterbalancing system 


Preconditions 


Procedure 


a A measuring tube and collection receptacle must be available. 

3 A nitrogen cylinder with pressure reducer must be available. Minimum 
pressure 170 bar. 

s An accumulator filling device must be available. 
b A hydraulic pump must be available. 
a The link arm is in the -90° position {vertical). 

1. Move the link arm into a vertical position and secure it using a crane 
(>» Fig. 11-3). 

The link arm must not be able to move after reducing the hydraulic oil pres- 
sure. 


124/205 


Issued: 20.08.2012 Version: BA KR QUANTEC K prime V3 en (PDF; 


Flg. 11-3: Securing the link arm 


2. Remove the screw cap and connect the tube to the vent valve 
(>» Fig. 11-5). 

3. Place a suitabie receptacle under the tube and collect the hydraulic oil. 



Fig. 11-4: Draining the hydraulic oil 

1 Screw cap 4 Receptacle 

2 Vent valve 5 Pressure gauge 

3 Tube 


4. Drain the oil until the pressure gauge reads zero. 

The oil side of the diaphragm accumulator is now depressurized and can 
be vented during subsequent filling of the gas side. 

5. Connect the filling and testing device (accessory) for the diaphragm accu- 
mulator to a standard commercial nitrogen cylinder via the tube and a 
pressure reducer. 

6. Set the pressure reducer to 165 bar. 


IHSigNrNG 


For safety reasons, the Allen screw on the accumulator 
may under no circumstances be unscrewed by more 
than a quarterof a turn without the filling and testing device being connected. 
The pressure in the accumulator may never be adjusted without the filling 
and testing device connected. 




2 ^ 

a 


7. Remove the protective caps (»> Fig. 11-5) from the diaphragm accumu- 
lator and unscrew the Allen screw slightly (without a torque wrench, by a 
quarter of a turn at the most). 

No gas must be allowed to escape. If, in spite of care being tåken, gas 
does escape (hissing sound!), the sealing ring of Allen screw must be re- 
placed. This must only be done when the diaphragm accumulator is com- 
pletely depressurized. 

8. Connect the filling and testing device to the gas connection of the dia- 
phragm accumulator. Turn the gas valve rod counterclockwise, thereby 
opening the gas connection via the Allen screw; a full turn is necessary af- 
ter the start of pointer deflection on the pressure gauge of the filling and 
testing device. 

The pressure gage on the counterbalancing system indicates the nitrogen 
pressure in the diaphragm accumulator. If the nitrogen pressure is greater 
than 162 bar, carry out step 9. If the nitrogen pressure is too low, carry out 
steps 10 to 11. Then in either case, continue with step 12. 

9. Open the pressure relief valve and discharge nitrogen until the specified 
pressure of 162 bar is reached. 

The reading on the pressure gauge must be rechecked after 2 to 3 minutes 
and the nitrogen pressure corrected if necessary. ( 

10. Open the shut-off valve on the nitrogen cylinder and raise the nitrogen 
pressure to 165 bar. 

1 1 . Close the shut-off valve. 

12. Open the pressure relief valve and discharge nitrogen until the specified 
pressure of 162 bar is reached. 

The reading on the pressure gauge must be rechecked after 2 to 3 minutes 
and the nitrogen pressure corrected if necessary. 

13. Turn the Allen screw clockwise by means of the gas valve rod and tighten 
it. Then open the pressure relief valve and discharge the remaining pres- 
sure in the tube. 

14. Disconnect filling and testing device from diaphragm accumulator. 

The filling and testing device may only be disconnected if the Allen screw 
has been tightened by means of the gas valve rod. 

1 5. Firmly retighten the Allen screw; M A = 20 Nm. 


( 


126 / 205 Issued: 20.08.2012 Version: BA KR QUANTEC K prime V3 en (PDF: 




Fig. 11-5: Setting the gas pressure 


1 Protective cap 6 Tube 

2 Allen screw 7 Gas valve rod 

3 Diaphragm accumulator 8 Pressure rei ief valve 

4 Nitrogen cylinder 9 Pressure gauge 

5 Shut-off valve 

16. Screw on the protective caps. 

17. Release and remove the tube on the nitrogen cylinder. 

18. Unscrew the screw cap on the filler neck (>» Fig. 11-6 ) and connect the 
hydraulic tube. 

The hydraulic tube must already be free from air. 

1 9. Unscrew the screw cap on the vent connection and connect the measuring 
tube (unless the tube is still connected from the preceding tasks). 

( 20. Dip the measuring tube into the liquid in the collection receptacle. 

21. Put the hydraulic pump into operation and allow hydraulic oil to flow out 
into the collection receptacle until no more bubbles escape. 

The reservoir of the hydraulic pump must only be filled with filtered Hyspin 
ZZ 46 (filter gage 3 pm). 

22. Close the vent valve at the vent connection. 

23. Continue to operate the hydraulic pump until the hydraulic oil pressure is 
approx. 1 5 bar above the specified value of 1 82 bar. Then lower the pump 
pressure to “0”. 

24. After approx. 10 minutes, checkthe hydraulic oil pressure and reduce it to 
182 bar by opening the vent valve. 

25. Unscrew the hydraulic tube and screw the screw cap back onto the filler 
neck. 

26. Unscrew the measuring tube and screw the screw cap back onto the vent 
connection. 

27. Unscrew the screw plug from the underside of the counterbalancing sys- 
tem and remove any leaked oil; then screw the screw plug back in and 
tighten with M A 20 Nm. 
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28. Check the counterbalancing system for leaks. 

29. Remove crane and elements securing the link anm. 





Fig. 11-6: Topping up the hydraulic oii 

1 Vent connection 5 

2 Filler neck 6 

3 Measuring tube 7 

4 Receptacle 


Hydraulic pump 
Hydraulic hose 
Screw plug 



Repair 


When installing components and assemblies, the fasten- 


I j n g screws (standard, strength class 8.8) must be tight- 
ened with the specified KUKA tightening torque. Exceptions to this will be 
clearly marked. 

The specified screw sizes and strength classes are those valid at the copy 
deadline. The specifications contained in the Parts Catalog are, however, al- 
ways to be taken as the most up-to-date information. 

Screws of strength class 10.9 and highermay oniy be tightened oncewith the 
rated tightening torque. When the screws are next slackened they must be 
replaced with new ones. 


12.1 Exchanging the motor on axis 1 


12.1.1 Removing the motor on axis 1 


Description 


A WÅBNlKlP I Unintentional robot motions can cause injuries and dam- 
a g e to p r0 p er ^y |f wor [ < j s cauied 0 ut on an operational 
robot, the robot must be secured by activating the EMERGENCY STOP but- 
ton. 

Warn all persons concerned before starting to put it back into operation. 


SfflWAMrNG 


If the motor change is carried out immediately after the 


I ro bot has stopped operating, the surface temperatures of 
the motor are liable to be high and couid resuit in burn injuries. Protective 
g loves must be worn. 


When removing or installing the motor, care must be tak- 
en to avoid injury to hands by crushing. Protective gloves 


must be worn. 


Preconditions s The robot is secured against rotational motions about axis 1 . 

Procedure for 1 . Release and unplug connectors XM1 and XP1 at the sockets 

removal ( >:>> Fig. 12-1 ). 

2. Remove 4 Allen screws. 

3. Release and lift out motor Al , being careful not to tilt it. 

4. Remove the seal between the motor and the motor mount; for F variant on- 
iy. 

5. If the motor on Al is not to be reinstalled, it must be protected against cor- 
rosion before being put into storage. 

6. Cover the input shaft and protect it against fouling. 




i|KRdUÅNTÉC;K : prime^- 
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Fig. 12-1: Removing motor Al 

1 Connector XP1 3 Motor, axis 1 

2 Connector XM1 4 Allen screws 


1 2.1 .2 Instailing the motor on axis 1 


Description 


mmmmm 

must be worn. 


When removing or instailing the motor, care must be tåk- 
en to avoid injury to hands by crushing. Protective g loves 



When instailing the motor, it must be ensured that the 
toothing of the motor and gear unit is not damaged. 


Procedure for 
installation 


1 . Remove all protective coatings and oil from new motor Al , if appiicable 
(>» Fig. 12-2 ). 

2. Clean the toothing of the motor and the gear unit before installation and 
apply a thin but continuous coat of Microlube GL 261 grease. 

3. Clean the mounting surface of motor Al on the motor mount. 

4. Check the condition of the O-ring on the motor shaft. 

5. Fit seal on motor mount; F variant only. 

6. Position sockets XM1 and XP1 as shown in the illustration. 

7. Insert motor Al ; do not tilt while it is being installed. 



Insertion of motor can be facilitated by turning it gently about its rota- 
tional axis. 


8. Insert 4 Ml 2x25-8.8 Allen screws. 

9. Tighten 4 Allen screws with a torque wrench in diagonally opposite se- 
quence. Gradually increase the tightening torque to a value of 78 Nm. 

10. Plug connectors XM1 and XP1 into the sockets. 

11. Remove safeguards against the robot turning about axis 1. 

12. Carry out mastering of axis 1. 



Detailed information about mastering is contained in the operating 
and programming instructions for end users or system integrators. 


( 
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Fig. 12-2: Installing motor Al 

4 O-ring 

5 Toothing 

6 Allen screws 


1 ConnectorXPI 

2 ConnectorXMI 

3 Motor Al 


12.2 Exchanging the motor on axis 2 


12.2.1 Removing the motor on axis 2 


Description 


Preconditions 

Procedure for 
rem oval 


HaWARNlNGl 

robot, the robot nu 
ton. 

Warn all persons c 

Unintentional robot motions can cause injuries and dam- 
age to property. If work is carried out on an operational 
st be secured by activating the EMERGENCY STOP but- 

oncerned before starting to put it back into operation. 


AWARNING 

the motor are liabk 
gloves must be wo 

If the motor change is carried out immediately after the 
robot has stopped operating, the surface temperatures of 

5 to be high and could result in burn injuries. Protective 
m. 


A WARNING 

must be worn. 

When removing or installing the motor, care must be tåk- 
en to avoid injury to hands by crushing. Protective gloves 


s The robot is secured against motion about axis 2. 

1. Secure the link arm using a rope sling (>» Fig. 12-3 ). 

2. Raise the rope sling until it is ensured that the link arm cannot move after 
removal of the motor. 



a 



Fig. 12-3: Securing the link arm 

Release and unpiug connectors XM2 and XP2 at the sockets (>» Fig. 1 2- 

4). 

Place the rope sling around motor A2 and raise it using the crane until the 
weight of motor A2 is supported by the rope sling. 

Remove 4 Allen screws. 

Release and pull out motor A2, being careful not to tilt it. 

Remove the seal between the motor and the rotating column; for F variant 
only. 

If the motor on A2 is not to be reinstalled, it must be set down and protect- 
ed against corrosion before being put into storage. 



Fig. 12-4: Removing motor A2 

1 Connector XM2 4 Motor A2 

2 Connector XP2 5 Rope sling 

3 Allen screws 


3. 

4. 

5. 

6 . 

7. 

8 . 


1 2.2.2 Installing the motor on axis 2 


Description 


■/fvWARNING 

must be worn. 


When removing or installing the motor, care must be tåk- 
en to avoid injury to hands by crushing. Protective gloves 



3 U 





2 


When installing the motor, it must be ensured that the 
toothing of the motor and gear unit is not damaged. 



Preconditions b 

Procedure for 1. 

installation 

2 . 

3. 

4. 

5. 

6 . 


The robot is secured against rotational motions about axis 2. 

Remove all protective coatings and oil from new motor A 2 (»> Fig. 12- 
5). 

Clean the toothing of motor A2 and gear unit before installation and apply 
a thin but continuous coat of Microlube GL 261 grease. 

Clean the mounting surface of motor A2 on the gear unit. 

Check the condition of the O-ring on the motor shaft. 

Position sockets XM2 and XP2 as shown in the diagram. 

With the rope sling, pick up and insert motor A2, togetherwith the seal (on- 
ly F variant), being careful not to tilt it. 


ø insertion of motor can be facilitated by turning it gently about its rota- 
jj[ tional axis. 

7. Insert 4 Ml 2x25-8.8 Allen screws. 

8. Tighten 4 Allen screws with a torque wrench in diagonally opposite se- 
quence. Gradually increase the tightening torque to a value of 78 Nm. 

9. Slacken and remove the rope sling. 

10. Plug connectors XM2 and XP2 into the sockets. 

11. Remove elements securing the link arm. 

12. Carry out mastering of axis 2. 



Detailed information about mastering is contained in the operating 
and programming instructions for end users or system integrators. 



(z> 
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Fig. 12-5: Installing motor A2 



1 Connector XM2 

2 Connector XP2 


5 Allen screws 

6 Motor A2 




3 O-ring 

4 Toothing 


7 Rope sling 




12.3 Exchanging the motor on axis 3 


12.3.1 Removing the motor on axis 3 


Description 


AWARNING 

Unintentional robot motions can cause injuries and dam- 
age to property. If work is carried out on an operational 
st be secured by activating the EMERGENCY STOP but- 

oncerned before starting to put it back into operation. 

robot, the robot mu 
ton. 

Warn all persons c 



If the motor change is carried out immediately after the 
robot has stopped operating, the surface temperatures of 

3 to be high and could result in burn injuries. Protective 
rn. 

iAwarning; 

the motor are iiable 
gloves must be wo 


lAWARNING 

must be worn. 


Wnen removing or instailing the motor, care must be tåk- 
en to avoid injury to hands by crushing. Protective gloves 


( 


Preconditions » The robot is secured against motion about axis 3. 


Procedurefor 1. Secure the anm using a rope sling (>» Fig. 12-6 ). 

removal 2. Raise the rope sling until it is ensured that the arm cannot move after re- 

moval of the motor. 



Fig. 12-6: Securing the arm 

3. Reiease and unplug connectors XM3 and XP3 at the sockets 
(»> Fig. 12-7 ). 

4. Place the rope sling around motor A3 and raise it using the crane until the 
weight of motor A3 is supported by the rope sling. 

5. Remove 4 Allen screws. 

6. Reiease and pull out motor A3, being careful not to tilt it. 

7. Remove the seai between the motor and the arm; for F variant only. 

8. If the motor on A3 is not to be reinstailed, it must be set down and protect- 
ed against corrosion before being put into storage. 




Fig. 12-7: Removing motor A3 

1 Allen screws 4 Connector XM3 

2 Motor A3 5 Rope sling 

3 Connector XP3 


12.3.2 Instaliing the motor on axis 3 


Description 


Preconditions 

Procedure for 
instaliation 


A WARNING 


When removing or instaliing the motor, care must be tak- 1 
en to avoid injury to hands by crushing. Protective g loves 


must be worn. 


When instaliing the motor, it must be ensured that the 
toothing of the motor and gear unit is not damaged. 


a The robot is secured to prevent rotational motions about axis 3 once the 
motor has been removed. 

1 . Remove all protective coatings and oil from the new motor A3. 

2. Clean the toothing of motor A3 and gear unit before instaliation and apply 
a thin but continuous coat of Microlube GL 261 grease (>» Fig. 12-8 ). 

3. Clean the mounting surface for the motor A3 on the arm. 

4. Check the condition of the O-ring on the motor shaft. 

5. Position sockets XM3 and XP3 as shown in the illustration. 

6. With the rope sling, pick up and insert motor A3, together with the seal (on- 
ly F variant), being careful not to tilt it. 


Insertion of motor can be facilitated by turning it gently about its rota- 
tional axis. 


7. Insert 4 Ml 2x35-8.8 Allen screws. 

8. Tighten 4 Allen screws with a torque wrench in diagonally opposite se- 
quence. Gradually increase the tightening torque to a value of 78 Nm. 

9. Slacken and remove the rope sling. 

10. Plug connectors XM3 and XP3 into the sockets. 

11. Remove elements securing the arm. 

12. Carry out mastering of axis 3. 




KUK A 



Detailed information about mastering is contained in the operating 
and programming instructions for end users or system integrators. 



Fig. 12-8: Installing motor A3 



1 Allen screws 

5 

Connector XP3 

2 Motor A3 

6 

Connector XM3 

3 O-ring 

7 

Rope sling 

4 Toothing 




12.4 Exchanging the motor on axis 4 
1 2.4.1 Removing the motor on axis 4 

Description The following describes the removal of motor A4 for floor-mounted robots. The 

description also applies to ceiling-mounted robots (C variant). If the ceiling- 
mounted robot is currentfy instailed on the ceiling, the procedure is to be ap- 
plied analogously. 


mmmmm 


Unintentional robot motions can cause injuries and dam-| 
age to property. If work is carried out on an operationai 
robot, the robot must be secured by activating the EMERGENCY STOP but- 1 
ton. 

Warn all persons concerned before starting to put it back into operation. 


MfflRNlM 


If the motor change is carried out immediately after the 
robot has stopped operating, the surface temperatures of 


the motor are liable to be high and could result in burn injuries. Protective 
gloves must be worn. 


»A«WARN1NG; 

must be worn. 


When removing or installing the motor, care must be tåk- 
en to avoid injury to hands by crushing. Protective gloves 
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Preconditions 


a Tools are dismounted or secured so that they cannot move once the motor 
has been removed. 
e The arm is positioned horizontaliy. 

Procedure for 1 . Release and unplug connectors XM4 and XP4 at the sockets 
removal ( >:>> Fig. 12-9 ). 

2. Place the rope sling around motor A4 and raise it using the crane until the 
weight of motor A4 is supported by the rope sling. 

3. Remove 4 Allen screws. 

4. Release motor A4 and pull it out together with the connecting shaft, being 
careful not to ti It it. 

5. Remove the seal between the motor and the arm; for F variant only. 

6. Set down motor A4. 



Fig. 12-9: Removing motor A4 

1 Allen screws 3 Connector XP4 

2 Motor A4 4 Connector XM4 

The following two work steps are only to be carried out if motor A4 is not 
to be reinstalled. 

7. Slacken both setscrews (>» Fig. 12-10 ) until the connecting shaft can 
be pulled off the toothing, and pull off the connecting shaft. 

8. Remove the Allen screw from the shaft stub and take off the axial retainer. 

9. If the motor on A4 is not to be reinstalled, it must be protected against cor- 
rosion before being put into storage. 


© © © ® 




© 

Fig. 12-10: Motor with connecting shaft 

1 Connecting shaft 4 Motor A4 

2 Setscrew 5 Axial retainer 

3 Shaft stub 


( 


12.4.2 Instaliing the motor on axis 4 


Description 


Preconditions 


The following describes the installation of motor A4 for floor-mounted robots. 
The description also applies to ceiling-mounted robots (C variant). If the ceii- 
ing-mounted robot is currentiy installed on the ceiling, the procedure is to be 
applied analogously. 


must be worn. 


When removing or instaliing the motor, care must be tåk- 
en to avoid injury to hands by crushing. Protective gloves 



When instaliing the motor, it must be ensured that the 
toothing of the motor and connecting shaft is not dam- 


aged. 


a The robot is secured to prevent rotational motions about axis 4 once the 
motor has been removed. 


f 


Procedure for 
installation 


1 . Remove all protective coatings and oil from the new motor A4 
(»> Fig. 12-11). 

2. Mount the axial retainer and fasten it with an M5x20-10.9 Allen screw. 

3. Clean the toothing on motor A4 and on the connecting shaft before instal- 
lation and apply a thin but continuous coat of Microlube GL 261 grease. 

4. Fit the connecting shaft onto motor A4. 

5. Clean the M4x8 setscrews on both sides, apply Drei Bond 1342 locking 
agent and insert them. 

The setscrews must engage with the groove in the axial retainer. 

6. Evenly tighten the setscrews; M A = 2.8 Nm. 
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Fig. 12-11 : Motor with connecting shaft 


1 Connecting shaft 

2 Setscrew 

3 Shaft stub 


4 Motor A5 

5 Axial retainer 


7. Clean the mounting surface (»> Fig. 12-12 ) for motor A4 on the arm. 

8. Position connectors XM4 and XP4 so that they are located on the left-hand 
side after the motor has been inserted into the arm. 

9. Lift motor A4 with a rope sling and insert it into the arm together with the 
seal (F variant only), being careful not to tilt it and ensuring that the con- 
necting shafts (toothing) are correctly engaged. 


1 


Insertion of motor can be facilitated by turning it gently about its rota- 
tional axis. 


10. Insert 4 M8x25-8.8 Allen screws. 

11. Tighten 4 Allen screws with a torque wrench in diagonaliy opposite se- 
quence. Gradually increase the tightening torque to a value of 23 Nm. 

12. Slacken and remove the rope sling. 

1 3. Plug connectors XM4 and XP4 into the sockets. 

14. Remove elements securing the tooling. 

15. Carry out mastering of axis 4. 



Detailed information about mastering is contained in the operating 
and programming instructions for end users or system integrators. 
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Fig. 12-12: Installing motor A4 

1 Allen screws 3 Connector XP4 

2 Motor A4 4 Connector XM4 

12.5 Exchanging the motor on axis 5 

12.5.1 Removing the motor on axis 5 
Description 


( 


s Tools are dismounted or secured so that they cannot move once the motor 
has been removed, 

a The arm is positioned horizontally. 

1. ReleaseandunplugconnectorsXM5andXP5atthesockets(>» Fig. 12- 
13). 

2. Place the rope sling around motor A5 and raise it using the crane until the 
weight of motor A5 is supported by the rope sling. 

3. Remove 4 Allen screws. 


Preconditions 


Procedure for 
rem oval 


The following describes the removal of motor A5 forfloor-mounted robots. The 
description aiso applies to ceiling-mounted robots (C variant). If the ceiiing- 
mounted robot is currently installed on the ceiling, the procedure is to be ap- 
plied analogously. 

Unintentionai motions can cause injuries and dam- 
‘ " -- - ' age to property. If work is carried out on an operational 

robot, the robot must be secured by activating the EMERGENCY STOP but- 
ton. 

Warn all persons concerned before starting to put it back into operation. 

I WWARNIlSll^l ^ the motor °hange is carried out immediately after the 

' s — " r ' robot has stopped operating, the surface temperatures of 

the motor are liable to be high and could result in burn injuries. Protective 
g loves must be worn. 


II^WARN I h|S?| When remov/ i n 9 or installing the motor, care must be tak- 
t en to avoid injury to hands by crushing. Protective g loves 
must be worn. 






4. Reiease motor A5 and pull it out together with the connecting shaft, being 
careful not to ti It it 

5. Remove the seal between the motor and the arm; for F variant only. 

6. Set down motor A5. 



Fig. 12-13: Removal of motor A5 

1 Allen screws 3 Connector XP5 

2 Motor A5 4 Connector XM5 

The following two work steps are only to be carried out if motor A5 is not 
to be reinstalled. 

7. Slacken both setscrews (»> Fig. 12-14 ) until the connecting shaft can 
be pulled off the toothing, and pull off the connecting shaft. 

8. Remove the Allen screw from the shaft stub and take off the axial retainer. 

9. If motor A5 is not to be reinstalled, it must be protected against corrosion 
before being put into storage. 



Fig. 12-14: Motor with connecting shaft 


1 Connecting shaft 

2 Setscrew 

3 Toothing 


4 Motor A5 

5 Axial retainer 




12.5.2 Installing the motor on axis 5 

Description The following describes the instailation of motor A5 for fioor-mounted robots. 

The description also appiies to ceiling-mounted robots (C variant). If the ceil- 
ing-mounted robot is currently installed on the ceiling, the procedure is to be 
applied anaiogously. 


#\WARNING3 

must be worn. 

When removing or installing the motor, care must be tåk- 
en to avoid injury to hands by crushing. Protective gloves 


r»; rv 

aged. 

When installing the motor, it must be ensured that the 
toothing of the motor and connecting shaft is not dam- 


Preconditions s The robot is secured to prevent rotational motions about axis 5 once the 

motor has been removed. 


Procedure for 
instailation 


1 . Remove all protective coatings and oil from the new motor A5 
(>» Fig. 12-15 ). 

2. Mo unt the axial retainer and fasten it with an M5x2Q-10.9 Allen screw. 

3. Clean the toothing on motor A5 and on the connecting shaft before instai- 
lation and apply a thin but continuous coat of Microlube GL 261 grease. 

4. Fit the connecting shaft onto motor A5. 

5. Clean the M4x8 setscrews on both sides, apply Drei Bond 1 342 locking 
agent and insert them. 

The setscrews must engage with the groove in the axial retainer. 

6. Evenly tighten the setscrews; M A = 2.8 Nm. 



Fig. 12-15: Motor with connecting shaft 

1 Connecting shaft 4 Motor A5 

2 Setscrew 5 Axial retainer 

3 Shaft stub 

7. Clean the mounting surface for motor A5 on the arm (»> Fig. 12-13 ). 

8. Position connectors XM5 and XP5 so that they are located on the left-hand 
side after the motor has been inserted into the arm. 

9. Lift motor A5 with a rope sling and insert it into the arm together with the 
seal (F variant only), being careful not to tilt it and ensuring that the con- 
necting shafts (toothing) are correctiy engaged in the in-line wrist. 
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Insertion of motor can be facilitated by turning it gently about its rota- 
tional axis. 



The rope sling can only be used if motor A4 is not installed. Otherwise, use 
suitable handling equipmentto bring motor A5 tothesite ofinstallation and 
insert it. 

10. Insert 4 M8x25-8.8 Allen screws. 

11. Tighten 4 Allen screws with a torque wrench in diagonally opposite se- 
quence. Gradualiy increase the tightening torque to a value of 23 Nm. 

12. If applicable, slacken and remove the rope sling. 

13. Plug connectors XM5 and XP5 into the sockets. 

14. Remove elements securing the tooling. 

15. Carry out mastering of axis 5. 



Fig. 12-16: Installation of motor A5 

1 Allen screws 3 ConnectorXPS 

2 Motor A5 4 ConnectorXMS 


12.6 Exchanging the motor on axis 6 


12.6.1 Removing the motor on axis 6 


Description 


A WARISi IINJ p l Unintentional robot motions can cause injuries and dam- 
a ge to property. |f WO rk is carried out on an operational 
robot, the robot must be secured by activating the EMERGENCY STOP but- 
ton. 

Warn all persons concerned before starting to put it back into operation. 


l ^xA/fl RNjNr^l ^ the motor change is carried out immediately after the 
Zi^^yyAp W,l ^ as stopped operating, the surface temperatures of 
the motor are liable to be high and could result in burn injuries. Protective 
gloves must be wom. 




KRIQUftfiffEpK 


M1M1 

must be worn. 


Whert removing or instaliing the motor, care must be tåk- 
en to avoid injury to hands by crushing. Protective gloves 


Preconditions 


a The tn-line wrist is removed. 


Proced ure for 1. Remove 4 Allen screws (>» Fig. 12-17 ). 

removal 2. Release motor A6 and pull it out of the in-line wrist, being careful not to tilt 

it. 

3. If the motor on A6 is not to be reinstalled, it must be set down and protect- 
ed against corrosion before being put into storage. 


d> 



Fig. 12-17: Removing motor A6 

3 Connector XP6 

4 Connector XM6 


1 Motor A6 

2 Allen screws 


1 2.6.2 Instaliing the motor on axis 6 


Description 


Procedure for 
installation 


AWARNING 

When removing or instaliing the motor, care must be tåk- 
en to avoid injury to hands by crushing. Protective gloves 

must be worn. 


MFtiYiMm 

When instaliing the motor, it must be ensured that the 
toothing of the motor and gear unit is not damaged. 



1 . Remove all protective coatings and oil from the new motor A6. 

2. Clean the toothing on motor A6 and in the gear unit of the in-line wrist be- 
fore installation and apply a thin but continuous coat of Microlube GL 261 
grease (>» Fig. 12-18 ). 

3. Clean the mounting surface for motor A6 on the in-line wrist. 

4. Position connectors XM5 and XP5 so that they are located on the right- 
hand side after the motor has been inserted into the in-line wrist. 

5. Insert motor A6 into the in-line wrist, taking care not to tilt it. 



Insertion of motor can be facilitated by turning it gently about its rota- 
tional axis. 


6. Insert 4 M8x25-8.8 Allen screws. 


144/205 


Issued: 20.08.2012 Version: BA KR QUANTEC K prime V3 en (PDF’ 





7. 

8. 


( 


Fig. 12-18: Removing motor A6 

1 Motor A6 

2 Allen screws 

3 Toothing 

12.7 Exchanging the counterbalancing system on a floor-mounted robot 

12.7.1 Removing the counterbalancing system 

When carrying out the following work, the robot must be 
moved several times between the individual work steps. 
While work is being carried out on the robot, it must always be secured by 
activating the EMERGENCY STOP device. 

Unintentional robot motions can cause injuries and damage to property. If 
work is carried out on an operational robot that is switched on, the robot can 
only be moved in TI mode (reduced velocity). It must be possible to stop the 
robot at any time by activating an EMERGENCY STOP device. Operation 
must be limited to what is absolutely necessary. 

Warn all persons concerned before switching on and moving the robot. 



4 ConnectorXP6 

5 Connector XM6 


Tighten 4 Allen screws with a torque wrench in diagonally opposite se- 
quence. Gradually increase the tightening torque to a value of 23 Nm. 

Instali the in-line wrist (»> 12.8.2 "Installing the in-line wrist" Page 153). 





U "Sk. 


MS©SMM5am 


mmmmm 


When removing or installing the counterbalancing sys- 
tem, care must be taken to avoid injury to arms, hands 
and fingers by crushing. Wear gloves and secure the counterbalancing sys- 
tem so that it cannot fall down or move unexpectedly. 

The counterbalancing system weighs approx. 40 kg. 

The counterbalancing system is pressurized. Particular caution must there- 
fore be exercised and special knowledge put to effect when any work is per- 
formed on this system. Any improper handling constitutes a danger to life and 
limb. 


Preconditlons 


Procedure for 
removal 


a It must be possible to move the robot about axis 2. 
s The locking pin (00-194-717) for the piston must be availabie. 

3 The pin locator (00-190-253) must be availabie. 
es The robot must be correctly bolted to the floor. 

3 Any items of equipment that are likely to impede the removal work have 
been removed. 


1. Remove the screw plugs (>» Fig. 12-19 ). 

2. Put the robot into operation and move the link arm in the plus direction (ap- ( 
prox. +85° position) until the locking pin can be inserted. 

3. Remove the screw plug and screw in the locking pin. The wrench flats iie 
parallel to the counterbalancing system. It must be possible to turn the 
locking pin by hand. 

4. Carefully move the link arm in the minus direction until the piston of the 
counterbalancing system rests lightly on the locking pin. The locking pin 

then cannot be turned any further. i 


If the link arm is moved any further in the minus direction 
with the locking pin screwed in, this will result in damage 
I to the counterbalancing system, link arm or rotating column. 


A CAUTION 


5. Secure the robot by pressing the E-STOP device. 

6. Secure the counterbalancing system with a rope sling and a crane and 
move the crane until the weight is supported by the rope sling. 

7. Remove 4 Allen screws and conical spring washers, and take off the re- 
taining plate. 


( 
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Fig. 12-21: Removing the counterbaiancing system: rotating column 

1 Rope sling 3 Cover ( 

2 Allen screws 4 Rolalirig column 

10. Insert the pin locator on the right-hand side between the articulated head 
and the link arm (»> Fig. 12-22 ). 

1 1 . Pull the pin out of the link arm using an M 1 6 pin extractor. 

The pin is out of the precision fit area when it has been pulled out approx. 

25 mm. 

12. Put the robot into operation and move the link arm carefully in the plus di- 
rection until the articulated head is free. When moving the link arm, move 
the crane and rope sling at the same time, so that the weight of the arm is 
supported by the crane. 

13. Secure the robot by pressing the E-STOP device. 

14. Swivel the counterbaiancing system up and out of the link arm, moving the 
crane and rope sling at the same time. 

15. Take off the pin locator, thrust ring and spacer ring that are now loose. 

( 


16. Force the counterbaiancing system off the pin in the rotating column in the 
direction of the arrow. 

While forcing off the counterbaiancing system, check the rope tension and 
if necessary correct it to prevent the components from being tilted. 

17. Continue raising the counterbaiancing system with the crane and set it 
down on a suitable support. 

1 8. If the counterbaiancing system is not to be reinstalled, it must be protected 
against corrosion before being put into storage. 

If a new counterbaiancing system is not being installed immediately, the robot 
can be moved into a safe position and the rope securing the link arm can be 
removed. The robot may only be moved again in order to install the new coun- 
terbaiancing system. 


A CAUTiON When f° rc ' n 9 th e counterbaiancing system off the rotat- 

L- ing column, an unfavorable position of the center of grav- 

ity may cause the counterbaiancing system to move unexpectedly. To avoid 
injury and damage, the tension and position of the rope must be adjusted as 
necessary. 





Fig. 12-22: Removing the counterbaiancing system: pin 


1 Thrust ring 

2 Spacer ring 

3 Articulated head 


Pin 

Pin locator 


12.7.2 Instailing the counterbaiancing system 


Description 


Preconditions 


A WARNING 

When carrying out the following work, the robot must be 
moved several times between the individual work steps. 

3 carried out on the robot, it must always be secured by 
RGENCY STOP device. 

motions can cause injuries and damage to property. If 
on an operational robot that is switched on, the robot can 

1 mode (reduced velocity). It must be possible to stop the 
y activating an EMERGENCY STOP device. Operation 
A/hat is absolutely necessary. 
oncerned before switching on and moving the robot. 

While work is bein< 
activating the EME 
Unintentional robo 
work is carried out 
only be moved in T 
robot at any time b 
must be limited to 
Warn all persons c 


ÉlWARNINGl 

When removing or instailing the counterbaiancing sys- 
tem, care must be taken to avoid injury to arms, hands 
hing. Wear gloves and secure the counterbaiancing sys- 
ot fall down or move unexpectedly. 
ing system weighs approx. 40 kg. 
ing system is pressurized. Particular caution must there- 
md special knowledge put to effect when any work is per- 
sm. Any improper handling constitutes a danger to life and 

and fingers by crus 
tem so that it cann 
The counterbalanc 
The counterbalanc 
fore be exercised £ 
formedonthis syst 
limb. 


It must be possible to move the robot about axis 2. 

The robot must be correctly bolted to the floor. 

The counterbaiancing system is correctly filled. 

The device (00-190-157) must be available. 

Any items of equipment that are likely to impede the installation work have 
been removed. 




Procedure for 1. Remove all protective coatings and oil from the counterbalancing system 

installation and check that no part of it is missing. 

2. If necessary, put the robot into operation and move the link arm into ap- 
proximately the +85° position. 

3. Secure the robot by pressing the E-STOP device. 

4. Secure link arm using a rope sling and crane (»> Fig. 12-23 ). 



Fig. 12-23: Securing the link arm 

5. Lift the counterbalancing system with a rope sling and bring it to the site of 
installation (»> Fig. 12-24 ). 

6. Mount the counterbalancing system sideways on the pin in the rotating col- 
umn, and align. 

7. If necessary, adjust the rope tension. 

8. Mount the cover and fasten with two Ml 2x30-1 0.9 Allen screws and coni- 
cal spring washers. 

9. Tighten the Allen screws with a torque wrench; M A = 104 Nm. 



Fig. 12-24: Instailing the counterbalancing system: rotating column 

1 Rope sling 3 Cover 

2 Allen screw 4 Counterbalancing system 

10. Put the robot into operation. 

11. Move the link arm until the counterbalancing system can be inserted into 
the link arm. At the same time, move the element securing the link arm ac- 
cordingly {>» Fig. 12-25 ). 





12. Lowerthe counterbalancing system, insert the articulated head with the 
thrust ring and spacer ring into the link arm, and align. 

13. Move the link arm and counterbalancing system until the hoies are 
aligned. 

14. Insert the pin using the device (00-190-157). 

1 5. Mount the retaining plate and fasten it with 4 M8x20-1 0.9 Allen screws and 
conical spring washers. 

16. Tighten the 4 Allen screws with a torque wrench; M A = 31 Nm. 

17. Removethe rope sling from the counterbalancing system and the link arm. 


m 
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Fig. 12-25: Installing the counterbalancing system: pin 


1 Thrust ring 

2 Spacer ring 

3 Articulated head 


4 Pin 

5 Counterbalancing system 


1 8. Put the robot into operation. 

1 9. Move the link arm in the plus direction until the locking pin is released, and 
unscrew the locking pin (»> Fig. 12-26 ). 


A CAUTION 


If the link arm is moved any further in the minus direction 


1 1=± I with the locking pin screwed in, this will result in damage 

to the counterbalancing system, link arm or rotating column. 

20. Secure the robot by pressing the E-STOP device. 

21. Insert and tighten the M18x1.5 screw plugs; M A = 20 Nm. 
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22. Check the pressure on the counterbajancing system (»> 11.3 "Filling 
and adjusting the counterbalancing system" Page 124). 



Fig. 12-26: installing the counterbalancing system: link arm 

1 Retaining plate 4 Screw plug 

2 Allen screws 5 Counterbalancing system 

3 Locking pin 

12.8 Exchanging the in-line wrist 


12.8.1 Removing the in-line wrist 


Description 


All of the in-line wrist variants are removed in the same way, irrespective of the 
payload or arm length. In the following description, only the removal of the IW 
270/300 in-line wrist will be described. 


[IfpyyÅR ISI ING I When work is performed on this system, live parts and 

k : - - — — -I unintentional robot motions can cause injuries and dam- 

age to property. If work is carried out on an operable system, the main switch 
on the control cabinet must be tumed to the OFF position and secured with 
a padlock to prevent unauthorized persons from switching it on again. 

Warn all persons concerned before putting the system back into operation. 

Preconditions s The arm is in the horizontal position as shown in (»> Fig. 12-27 ). 

B Axes 4, 5 and 6 should, if possible, be in their zero positions. 

a A crane, appliance or rope with adequate carrying capacity must be avail- 
able. 

a Remove the payload (tool or device) from the in-line wrist. 

The in-l ' ne wr ‘ st and the arm can be dama 9 ed or persons 
k " r — " "1 injured if the in-line wrist is not safely secured. The in-line 

wrist weighs approx. 130 kg. The crane and rope must therefore be able to 
support this ioad safely. 


1. Fasten the lifting device to the in-line wrist and the crane (»> Fig. 12- 
27 ). 


Procedure for 
removal 




KUKA 


2. Move the crane until the weight of the in-line wrist is supported by the 
crane. 

3. Remove 20 Allen screws. In the same hoie circle there are also two M6 
Allen screws, one at the top and one at the bottom; these must not be 
slackened. 

4. Pull the in-line wrist out of the arm until connectors XM6 and XP6 are ac- 
cesssible. 

Do not tilt it when removing it. The gap between the arm and the in-line 
wrist must be uniform at all times round the entire circumference. Also 
move the crane at the same time as pulling out the in-line wrist. The con- 
necting shafts must not be subjected to any load while the in-line wrist is 
being pulled out. 

5. Release and unplug connectors XM6 and XP6. 

6. Place in-line wrist on suitable support. 

7. If the in-line wrist is not to be reinstalled, it must be protected against cor- 
rosion before being put into storage. 



Fig. 12-27: Removing the in-line wrist 

1 In-line wrist 4 Gap 

2 Allen screws 5 Arm 

3 Lifting device 

12.8.2 Installing the in-line wrist 

Description All of the in-line wrist variants are installed in the same way, irrespective of the 

payload or arm length. In the foilowing description, only the removal of the IW 
270/300 in-line wrist will be described. 

When work is performed on this system, live parts and 
I ZA:; . | un i n tentional robot motions can cause injuries and dam- 

age to property. If work is carried out on an operable system, the main switch 
on the control cabinet must be turned to the OFF position and secured with 
a padlock to prevent unauthorized persons from switching it on again. 

Warn all persons concerned before putting the system back into operation. 




Preconditions 


a The arm is in the horizontal position. 
a Axes 4, 5 and 6 should, if possible, be in theirzero positions. 

e A crane, lifting device and rope with adequate carrying capacity must be 
available. 

s The motors of axes 4 and 5 must be removed. 


The in-line wrist and the arm can be damaged or persons 
injured if the in-line wrist is not safely secured. The in-line 
wrist weighs approx. 1 30 kg. The crane and rope must therefore be able to 
support this load safely. 


nnii 


Procedure for 
installation 


1 . Remove all protective coatings and oil from new in-line wrist, if applicable. 
Clean the toothing on the connecting shafts and on the in-line wrist before 
installation and apply a thin but continuous coat of Microlube GL 261 
grease (>» Fig. 12-28 ). 




not damaged. 


When installing the in-line wrist, it must be ensured that 
the toothing of the in-line wrist and connecting shafts is 


2. Fasten the lifting device to the in-line wrist. 

3. Pick up the in-line wrist with the crane, bring it to the installation site and 
ensure that axes 4 and 6 are in their zero positions. 

4. Ensure that the connecting shafts are not damaged or subjected to any 
load during transportation and insertion. 

5. Insert the in-line wrist into the arm until the connectors can be plugged in. 

6. Plug in connectors XP6 and XM6 and then insert the in-line wrist all the 
way into the arm. 

Ensure that the cables are in the correct position in the arm. The position 
can be checked through the openings for the motors. 

7. Insert 20 Ml 0x200-1 0.9 Allen screws. 

8. Tighten 20 Allen screws with a torque wrench in diagonally opposite se- 
quence. Gradually increase the tightening torque to a value of 60 Nm. 


( 



( 


Fig. 12-28: installing the in-line wrist 

1 In-line wrist 4 Toothing 


154/205 


Issued: 20.05.2012 Version: BA KR QUANTEC K prime V3 en (PDF 





’iT7^?V2"rr'Tr r fTir'-rrft r r. 
"• rvV Fi^TL^ri '. rrvl^TT . ii^-rr z . ^-rrrl rf . T -t 1 # ^ rnrrJrf^' . ? ^ : v* ; rtrfr j ^ ; r-Yr > ~P ff r fcrf^ ^ 


KU 


2 Allen screws 5 Connecting shaft 

3 Liftlng device 


9. Remove the appliance or rope sling. 

10. Install the motors ofaxes 4 and 5 (»> 12.4.2 "Installing the motor on axis 
4" Page 138), (»> 12.5.2 "Installing the motor on axis 5" Page 142). 

1 1 . Carry out mastering of axes 4, 5 and 6. 



Detailed information about mastering is contained in the operating 
and programming instructions for end users or system integrators. 
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13 


Decommissioning, storage and disposal 


13.1 Decommissioning 


Description 


Preconditions 


Procedure 


This section describes al! the work required for decommissioning the robot if 
the robot is to be removed from the system. After decommissioning, it is pre- 
pared for storage or for transportation to a different location. 

Following its removal, the robot can betransported by means of transport tack- 
le and crane or by fork lift truck. 

a The removal site must be accessible with a crane or with a fork lift truck for 
transportation. 

a There is no hazard posed by system components. 


AWARNING 


When carrying out the following work, the robot must be 
moved several times between the individual work steps. 
While work is being carried out on the robot, it must always be secured by 
activating the EMERGENCY STOP device. 

Unintentional robot motions can cause injuries and damage to property. If 
work is carried out on an operational robot that is switched on, the robot can 
only be moved in TI mode (reduced velocity). It must be possible to stop the 
robot at any time by activating an EMERGENCY STOP device. Operation 
must be limited to what is absolutely necessary. 

Warn all persons concerned before switching on and moving the robot. 


1 . Secure the robot. 

2. Remove tools and equipment. 

3. Put the robot into operation and move it into the transport position 
(>» Fig. 13-1 ). 



Fig. 13-1: Transport position 

4. Secure the robot by activating the E-STOP device and then shut down the 
robot (»> Fig. 13-2 ). 

5. Release and unplug all peripheral connections. 

6. Release and unplug the motor cable and data cable connectors. 

7. Unscrewthe hexagon nut from the ground conductor, take off the washers 
and lock washers and pull off the ground conductor. 

8. Screw in the eyebolts and attach lifting tackle to the robot or prepare the 
robot for transportation with the fork lift truck. Minimum payload capacity 
of the fork lift truck for transportation: approx. 3,500 kg. 

If, due to its installation position, it is not possible to lift the robot with a fork 
lift truck or with a crane and lifting tackle, the “Recovery aid" accessory 
(00-187-214) is available as an option (>» 14 "Options” Page 161). 

9. Unscrew and remove the 8 hexagon bolts and conical spring washers. 
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10. Lift the robot vertically off the mounting surface and transport it away. 
Take care not to damage the two pins when lifting off the robot. 


13.2 Storage 
Description 


Procedure 


æCAUTION 


lf the robot is caught on the mounting surface, it may 
come free abruptly, endangering persons and property. 
The robot must stand loosely on the mounting surface; completely remove all 
fastening materials and any adhesives. 


1 1 . Prepare the robot for storage. 



Fig. 13-2: Removing the robot 


1 Lifting tackle 

2 Hexagon bolts 

3 Conical spring washers 

4 Mounting surface 


Pin 

Data cable 
Motor cable 


8 Ground conductor 


lf the robot is to be put into long-term storage, the following points must be ob- 
served: 

s The place of storage must be as dry and dust-free as possible. 
s Avoid temperature fluctuations. 
a Avoid wind and drafts. 

3 Avoid condensation. 

s Use appropriate coverings that cannot detach themselves and which can 
withstand the expected environmental conditions. 
b Do not leave any loose parts on the robot, especially ones that might 
knock against other parts. 

a Do not leave the robot exposed to direct sunlight while in storage. 
s Observe and comply with the permissible temperature ranges for storage. 
s Select a storage location in which the packaging materials cannot be dam- 
aged. 

1. Remove the robot. 

2. Remove tools and equipment. 
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3. Clean and dry the robot. No dirt or cleaning agent residue may remain on 
or in the robot. 

4. Perform a visual inspection of the robot. 

5. Remove any foreign bodies. 

6. Remove any corrosion. 

7. Attach all covers to the robot and check that the seals are correctly in 
place. 

8. Seal off electrical connections with suitable covers. 

9. Seal hose connections by suitable means. 

10. Cover the robot with plastic film and seal it at the base frame against dust. 
If necessary, add a desiccant beneath the sheeting. 


13.3 Disposal 

When the robot reaches the end of its useful life, it can be removed from the 
system and dismantled, and the materials can be disposed of properly by type. 

The following table provides an overview of the materials used in the robot. All 
( plastic components are marked with a material designation and must be dis- 

posed of accordingly. 


ilMaterialplii 

designation 

liSubassemb 

y, coriipbnériF® 

Noto 

Light altoy 
casting 

In-line wrist housing, spur 
gear housing, swivel hous- 
ing, arm 


Cast-iron 

material 

Base frame, rotating col- 
umn, link arm, wrist main 
body 


Steel 

Gear units, screws and 
washers 



Motors 

Dispose of motors without 
dismantling them. 

PUR 

Cable sheaths 


ETFE 

Flexible tube, protective 
fabric sleeve 


Copper 

Cables, wires 


PU 

Floses 


Cable 

grease 

Cabling 

See safety data sheet, con- 
sumables 

{»> 15.2.1 "Safety data 
sheet for Optitemp RB1 
cable grease" Page 163) 

Oil 

Gear units 

See safety data sheet, con- 
sumables 

(»> 15.2.5 "Safety data 
sheet for Optigear Synthetic 
RO 150 oil" Page 184) 

Hydraulic oil 

Counterbalancing system 

See safety data sheet, con- 
sumables 

(»> 15.2.4 "Safety data 
sheet for Castrol Hyspin ZZ 
46 hydraulic oil" Page 177) 
















14 Options 


14.1 Mounting flange, adapter (optional) 

Descrlption This mounting flange (adapter) (>» 14.1 "Mounting flange, adapter (option- 

al)" Page 161 ) can be fitted on the 1 50/1 80/21 0 kg in-line wrist to convert it to 
a mounting flange with D=160. This enables e.g. tools to be used which are 
dimensioned for the in-line wrist with the D=160 mounting flange. The design 
of the flange also allows mounting of the holder A6 of the energy supply sys- 
tems A3-A6. 

When this adapter is mounted, the distance between the intersection of A4/A5 
and the face of the mounting flange is offset forward by 25 mm. 

The reference pointfor the load center of gravity remains unchanged and thus 
corresponds to the values for the in-line wrist IW 150/180/210. 

The mounting flange is depicted (>» Fig. 14-1 ) with axes 4 and 6 in the zero 
position. The symbol X m indicates the position of the locating element (bush- 
ing) in the zero position. 



1 Fitting length 


Mounting flange, adapter 

IW 150/180/210 to IW 21 0/240 

Hoie circle 

160 mm 

Screw grade 

10.9 

Screw size 

M10 

Number of fastening threads 

11 

Grip length 

1.5 x nominal diameter 

Depth of engagement 

min. 12 mm, max. 16 mm 

Locating element 

10 H7 







14.2 Working range limitation, supplementary stop (optional) 

Description The working range limitation (»> Fig. 14-2 ) can be used to restrict the avaii- 

able working range about axis 1 in 20° steps in both the plus and minus direc- 
tions. The assembly consists of two stops with the relevant fastening screws. 

Depending on the mounting position of the stops, the available range can be 
set from min. +/-5° to max. +/-1 05°. Due to the trailing stop, there is always a 
residual range of 90°, which cannot be limited. 



Fig. 14-2: Working range limitation Al (optional) 

1 Standard stop 

2 Supplementary stops 

3 Fastening screws 


14.3 Control cabie for single axis (optional) 

Description The control cabie for single axis is used when additional axes (e.g. KUKA lin- 

ear unit or turntables) are controlled via the robot. In this case, the control ca- 
bie is guided from the RDC box through the hollow shaft of axis 1 to a 
connector interface on the push-in module. 

14.4 Release device (optional) 

Description The release device can be used to move the manipulator manually after an ac- 

cident or malfunction. The release device can be used for the motors of axes 
1 to 5. (t cannot be used for axis 6, as this motor is not accessible. It is on ly for 
use in exceptional circumstances and emergencies (e.g. for freeing people). 

The release device is mounted on the base frame of the manipulator. This as- 
sembly also includes a ratchet and a set of plates with one plate for each mo- 
tor. The plate specifies the direction of rotation for the ratchet and shows the 
corresponding direction of motion of the manipulator. 
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15 Appendix 



15.1 Tightening torque 

Tightening torque The following tightening torques are valid for screws and nuts where no other 
specifications are given. 




Strength class 


Screw size-r ^ 

8.8 

10.9 

12.9 

Ml. 6 

0.17 

0.24 

0,28 

M2 

0,35 

0,48 

0,56 

M2.5 

0.68 

0.93 

1.1 

M3 

1.2 Nm 

1.6 Nm 

2.0 Nm 

M4 

2.8 Nm 

3.7 Nm 

4.4 Nm 

M5 

5.6 Nm 

7.5 Nm 

9.0 Nm 

M6 

9.5 Nm 

12.5 Nm 

15.0 Nm 

M8 

23.0 Nm 

31.0 Nm 

36.0 Nm 

M10 

45.0 Nm 

60.0 Nm 

70.0 Nm 

M12 

78.0 Nm 

104.0 Nm 

125.0 Nm 

M14 

125.0 Nm 

165.0 Nm 

195.0 Nm 

M16 

195.0 Nm 

250.0 Nm 

305.0 Nm 

M20 

370.0 Nm 

500.0 Nm 

600.0 Nm 

M24 

640.0 Nm 

860.0 Nm 

1030.0 Nm 

M30 

1330.0 Nm 

1700.0 Nm 

2000.0 Nm 


Tighten M5 domed cap nuts with a torque of 4.2 Nm. 


15.2 Safety data sheets 

15.2.1 Safety data sheet for Optitemp RB1 cable grease 

The following extract from the safety data sheet according to 91 /155/EEC 
must be observed. 


15.2.1.1 Designation of substance/formulatlon and manufacturer 



Name of substance/pre 

paration .. .. - : • ? : . . v 


Optitemp RB1 

SDS no.: 

455577 

Use: -- 

Lubricant 


Manufacturer designation 

mmmammamm 

Deutsche BP Aktiengesellschaft, Industrial Lubricants & 
Services 

Address: 

Erkelenzer Strasse 20, D-41179 Monchengladbach 

Country: 

Germany 


+49 (0)2161 909 319 

Fax* ■■ 

+49 (0)2161 909 392 

Emergency hotiine: 

Carechem: +44 (0)208 762 8322 


MSDSadvice@bp.com 
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15.2.1.2 Composition / Information about the components 


gGhemicalicharacterizatiori: ^ 

Synthetic lubricant and additives. Thickeners. 


sHazardous components:^^^ 

This product contains no dangerous components above the 
legally defined limit values. 


15.2.1.3 Possible hazards 

The preparation is NOT classified as hazardous in accordance with Directive 
1 999/45/EC in its aitered and adapted version. 


Physical '/'chemicårhazards - . 

Not classified as dangerous. 

Humanheajth BMkfesås 

May irritate eyes and skin. 

Erivironmental hazåTds: 

Unlikely to be harmful to aquatic organisms. 


" =. 15 .- 

gjyyEffects and symptom$y : .• yggfy; y; : y 

lEpIIlf . y 7 

May cause mild eye irritation. 

: S > n - ^ ^ ^ - 

Can dry out the skin and lead to irritation and/or dermatitis. 
Allergic reactions are possible in the worst case. 


Inhalation of oil mist or vapors at eievated temperatures may 
cause respiratory irritation. 

15.2.1.4 First aid measu res 

Ingestion may cause gastrointestinal irritation (e.g. diarrhea). 

Contact withteves: 

Rinse eyes immediately with pienty of water for several min- 
utes. If irritation occurs, consult a doctor. 

S ki 

Wash affected areas of skin with soap and water, or use suit- 
abie cleaning agent. Change clothing and shoes if they become 
contaminated with product. Wash clothing before reuse. Clean 
shoes thoroughly before reuse. If irritation occurs consult a doc- 


i=i 

tor. 

Inhalation: - - g|g 

Take affected person into fresh air. Consult a doctor if symp- 
toms persist. 

Ingestion: 

f-V • T- v V- V ’ - . v i ^ 

Do not induce vomiting. If the person is unconscious, do not 
give anything by mouth. Consult a physician immediately. 

Notes to physician: y ; 

Treatment should in general be symptomic and directed at 
relieving any effects. 

Note regarding high-pressure applications. 

Injection into the skin due to contact with a product under high 
pressure constitutes a major medicai emergency. Within a few 
hours the tissue swells up and becomes discoiored and 
extremely painful, with severe subcutaneous necrosis. 

Surgical treatment is absolutely imperative. Comprehensive 
opening of the wound and the tissue beneath it is necessary in 
order to reduce tissue loss and to prevent or iimit lasting dam- 
age. The high pressure can cause the product to penetrate 
extensive areas of tissue layers. 

1 y" f -~jHlill§ inni 

. -:r— = • Hl 

: ‘ S : ; ; " ' 

■ .y, . . ./Ty. 1,. 

.... ... ...... v... (( irr..iw^É‘ _ j ~ ~i . .im'!.......',, — . 
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15.2.1.5 Fire-fighting measures 


Sultable extinguishing agentsril In the event of a fire: use water spray (mist), foam, dry Chemi- 
cals or C02. 


Do not use water jets. 


Speclal instructions -for extin-f|i j Contaminated extinguishing water must be collected separately 

and prevented from entering the drainage system. 


Decomposition products include various oxides (e.g. carbon 
oxides). 


This product is not inherently explosive in accordance with the 
applicable rules. 



smønfiP*™ 


Hazardous decomposition 
products: 


Unusual fire/explosion haz 


Special fire-fighting measu res: 


Protectidfi of fire-fighters 


Fire-fighters must wear self-contained positive pressure breath- 
ing apparatus (SCBA) and fuli protective gear. 



15.2.1.6 Measures after unintended release 




Envi ro nm ental protection 


measures: 



in case of spiliage, isolate the hazard area. Avoid contact with 
the hazardous substance and avoid inhaiing vapors. Ensure 
adequate ventilation. Where there is insufficient ventilation, 
wear suitable respiratory equipment. Use suitabie protective 
equipment. 


Prevent the product from entering the drainage system, surface 
waters and soil. Notify the competent authorities, if required. 


Stop the leak if you can do so without risk. Remove container 
from spill area. Flush spilled material into a wastewater treat- 
ment plant. Contain spilled material using a non-combustible 
absorbent (e.g. sand, soil, vermiculite, diatomaceous earth) and 
collect in the containers provided. Disposal should be entrusted 
to a recognized waste disposal company. Contaminated absor- 
bents can be just as dangerous. 


Stop the leak if you can do so without risk. Remove container 
from spill area. Dilute with water and mop up, or add absorbent 
material and place the substance in a suitable container for dis- 
posal. Disposal should be entrusted to a recognized waste dis- 
posal company. 



15.2.1.7 Handling and storage 



Prevent contact with skin orclothing. Spilled and leaked product 
must be prevented from coming into contact with soil and sur- 
face waters. Wash thoroughly after handling. 


Keep containers tightly sealed. Keep containers in a cool, weil- 
ventilated area. 


Avoid proionged exposure to increased temperatures. 


15.2.1.8 Exposure limits and personal protective equipment 























^MProtectiyé^riiåsures^ib^ 'S- 

ijJimitatidlMiMl®^ 

iexpdsurelinith^tofkbiåcé^^ 

Provide exhaust ventilation or other engineering Controls. 

IPvgiénémeasures^BÉiiiiiii 

Wash hands, forearms and face thoroughiy after handling 
chemical products. 

ResDiråtorv?Drotéctiori:^^P^ 

Sufficient ventilation is recommended in industry. If ventilation is 
insufficient, respiratory protection is useful. 

,-rr. rrr-.^rr^-.r.-rr^ - - p-: -r. 1 ." 

JHand protectionr-^^--~^sgg=g^ 

Wear chemical-resistant gloves (recommended: nitrile gloves) if 


prolonged or repeated contact is likely. 

fEye • protectidni^^MIMiM 

Protective goggles with side shields to guard against splashing. 

-Sktn and body:=Mgp# ? v- 

Wear appropriate clothing to avoid prolonged skin contact. 


15.2.1.9 Physical and chemical properties 


Physical state:. . 

Paste 

igolor: 

Light beige 

; 

Slight 

: ; Flash;pointw^=s^> - 

Closed cup: > 150 °C 

i Vapolpressu - ..-ti 

<0.01 kPa (<0.075 mm Hg) at 20 °C 

:gp.enetrati6diriUrfibeT=(Qilimm)^ 

280 at 25 °C 

^Meltihglpdint/range^iiSi^lP 

192 °C 

Drop point: . v:^:. ... . =5 sbbb= 

> 180 G C 

Densty: . ; 

<1000 kg/m 3 (<1 g/cm 3 ) at 20 °C 


Insoluble in water 


1 5.2.1. lOStability and reactivity 


IllWffipltiblMitSl/åndQ^dbP 

Reactive or incompatible with oxidizing materials. 

iHazafdousipdlymerizationli^i 

The product is stable. No hazardous polymerization occurs 
under normal conditions. 

.prodbctdilBBPlM-^7 iH 

Decomposition products may include various oxides (e.g. car- 
bon oxides). No hazardous decomposition products should be 
formed under normal conditions of storage and use. 


15.2.1 .1 1 Toxicological information 


-• Ghro'niic>éff6dts , ;-? £ ^^^^^sj5 

No particular effects or risks known. 


May ca use mild eye irritation. 

Effects on skin: 

Prolonged or repeated contact can dry out the skin and lead to 
irritation and/or dermatitis. Allergic reactions are possible in the 
worst case. 

Effect if ihhiledi^^^ll | II | 

Vapors and aerosols may cause irritation of the mucous mem- 
branes of the nose and throat. 

EffecLif iriplfid^^MBiPil 

May cause nausea, vomiting and diarrhea. 


15.2.1.1 2 Ecoiogicai information 


Persistence / dé^radability: 


Biodegradable. 
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Mobility: 

The product is non-volatile. Insoluble in water. 

Environmental hazards: 

Not classified as dangerous. 


15.2.1.1 3 Disposal information 


Disposal information / waste : 

; Disposal information 1111 " • 

Spilled and leaked product must be prevented from coming into 

specifications: 

contact with soil and surface waters. Observe local, regional 

■ V.. ■■■ - 

and national regulations. Use only approved transporters, recy- 

V.. _ .• ., : ' 

clers, treatment, storage or disposal facilities. If necessary, dis- 

. •' : 

posal should be entrusted to a recognized waste disposal 

.. . . . : 

company. 


\ : ' '■ ; " ; ' : ..f. 

Unused product 

European Waste Catalog 

Waste code 12 01 12: Used waxes and greases 

(EWC): 



: Par.lranmn . ■ : „ ■■ ■■ ■■-■.-.-.■.r. 

European Waste Catalog 

Waste code 15 01 10: Packaging containing the residue of haz- 

(EWC): 

ardous materials or contaminated by hazardous materials. 

Use of the product for purposes other than those specified and/or impurities 

can necessitate the use of a different waste code number for the waste pro- 

ducer. 



Hazardous waste 

On the basis of the supplier’s current state of knowledge, this product is not considered as haz- 

ardous waste as defined by EU directive 91/689/EC. 

1 5.2.1 .14Transport information 


Classification: 

Not hazardous as defined by the transport regulations (ADR/ 

V-;'- - • ' ■ ■ - . 

RID, ADNR, IMDG, ICAO/IATA). 

1 5.2.1 .1 5 Regulations 


EU regulations: 

EC Directives 1999/45/EC and 67/548/EEC. 


Labeling requirements 

Risk (R) ph rases: 

This product is not classified according to the Dangerous Sub- 
stances Order / EU regulations. 

Additional warning labels: 

Contains acetic acid, (4-nonylphenoxyl). Can cause allergic 
reactions. 
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KUK A 



^i^Miscéllåneous provisions . . 

European inventory: All components are listed or exempted. 

US inventory (TSCA 8b): Ali components are listed or 
exempted. 

Australian inventory (AICS): At least one component is not 
listed. 

Canadian inventory: At least one component is not listed. 




Inventory of Existing Chemical Substances in China 
(IECSC): At least one component is not listed. 

Japanese inventory of Existing and New Chemical Sub- 
stances (ENCS): At least one component is not listed. 

Korean Existing Chemicals Inventory (KECI): All compo- 
nents are listed or exempted. 

Philippine Inventory of Chemicals and Chemical Sub- 
stances (PICCS): All components are listed or exempted. 

; ■ ... 

åClassification accftchthe \ GerWs 

1, Annex no. 4 

: man Administrative Régula--" " 


ition onitheiCIassiftcationot^- i 
ISubstaricés^Hazardous to"- 
?Wåter t ntos\A/atemlflåzard=B^K 
-Classelr(VwVwS): 



15.2.1. 160ther information 


r : V ' Notes for the reader fA ; - 

All information is based on the current state of our knowledge. It is intended only to describe our 
product with regard to the safety data. It is not intended to provide assurance of particular proper- 
ties. 

The product may only be used for the scope of work specified above; any other use requires prior 
consultatlon with KUKA. Using the product for any purpose other than for its designated use 
could lead to risks which are not described in this document. 

Further information on the use of the product may be found in the relevant technical specifica- 
tions. 


15.2.2 Safety data sheet for Microlube GL 261 lubricating grease 


( 


The following extract from the safety data sheet according to 91/1 55/EEC 
must be observed. 


15.2.2.1 Designation of substance/formulation and manufacturer 


Name of substance/preparation 

Trade name: 

Microlube GL 261 

Article no.: . 

020195 

Use: 

Lubricating grease 


: '-iP^Manufacturer designation == i= m 

: Companv:. ; q 

Kluber Lubrication Munchen AG 

Add r ess : . pss-s-ss ^ v ; : 

Geisenhausenerstr. 7 

Postal code: 

D-81379 Munchen 
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KU KA 



Manufacturer desjgnation V-.- 

Country: 

Germany 

Telephone: 

+49 (0)89 7876 0 

Fax: 

+49 (0)89 7876 333 

Information centen i ! 

Material Compliance Management 

Emergency hotline: 

+49 (0)89 7876-700 


15.2.2.2 Compositlon / Information about the components 


Chemical characterization: 

Mineral oil, lithium special soap, UV indicator 



This product contains no dangerous components above the 
legally defined limit values. 


15.2.2.3 Possible hazards 

The preparation is NOT ciassified as hazardous in accordance with Directive 
( 1 999/45/EC in its altered and adapted version. 


Physical / chemical hazards: ... : 

Not ciassified as dangerous. 

aglWiMalifcMhte t4 fr^rnrW 

May irritate eyes and skin. 

Environmental hazards: - . 

Unlikely to be harmful to aquatic organisms. 


• • ':T~ 'rj; 

Effects and symptoms i ; ^ ", fl 

Mm te— 

May cause mild eye irritation. 


Can dry out the skin and lead to irritation and/or dermatitis. 

'""i" ' : ' ^ 

Allergic reactions are possible in the worst case. 

Inhalation: ■ • 

Inhalation of oil mist or vapors at elevated temperatures may 

" a;; 

cause respiratory irritation. 

llngéstion : m 

Ingestion may cause gastrointestinal irritation (e.g. diarrhea). 


15.2.2.4 First aid measures 


Contact with eyes: 

Rinse eyes immediately with plenty of water for several min- 
utes. If irritation occurs, consult a doctor. 

iiSaiiBiki 

Wash affected areas of skin with soap and water, or use suit- 
able cleaning agent. Change clothing and shoes if they become 
contaminated with product. Wash clothing before reuse. Clean 
shoes thoroughly before reuse. If irritation occurs consult a doc- 
tor. 

Inhalation: 

Take affected person into fresh air. Consult a doctor if symp- 
toms persist. 
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Do not induce vomiting. If the person is unconscious, do not 
give anything by mouth. Consuit a physician immediateiy. 


Treatment should in general be symptomic and directed at 
relieving any effects. 

Note regarding high-pressure applications. 

Injection into the skin due to contact with a product under high 
p res su re constitutes a major medical emergency. With in a few 
hours the tissue swells up and becomes discolored and 
extremely painful, with severe subcutaneous necrosis. 

Surgical treatment is absolutely imperative. Comprehensive 
opening of the wound and the tissue beneath it is necessary in 
order to reduce tissue loss and to prevent or limit lasting dam- 
age. The high pressure can cause the product to penetrate 
extensive areas of tissue layers. 


15.2.2.5 Fire-fighting measures 



S u itab l&iexti ng Uishingiagents^ In the event of a fire: use water spray (mist), foam, dry chemi- 

cals or C02. 


Dnsmtabl ég extin d uish rng 


agents 


Spe ci åtf iresfi ghting fmeasurø sl 


PTptectlbmpfifjfe^fightéfs 


Do not use water jets. 


Contaminated extinguishing water must be collected separately 
and prevented from entering the drainage system. 


Decomposition products include various oxides (e.g. carbon 
oxides). 


This product is not inherently explosive in accordance with the 
applicable rules. 


Fire-fighters must wear self-contained positive pressure breath- 
ing apparatus (SCBA) and full protective gear. 



15.2.2.6 Measures after unintended reiease 


Environ men talprbtection 


Person a I safety p rec atejgsa In case of spillage, isolate the hazard area. Avoid contact with 

the hazardous substance and avoid inhaling vapors. Ensure 
adequate ventilation. Where there is insufficient ventilation, 
wear suitable respiratory equipment. Use suitable protective 
equipment. 


Prevent the product from entering the drainage system, surface 
waters and soil. Notify the competent authorities, if required. 


Stop the leak if you can do so without risk. Remove container 
from spill area. Flush spilled material into a wastewater treat- 
ment plant. Contain spilled material using a non-combustible 
absorbent (e.g. sand, soil, vermiculite, diatomaceous earth) and 
collect in the containers provided. Disposal should be entrusted 
to a recognized waste disposal company. Contaminated absor- 
bents can be just as dangerous. 


Stop the leak if you can do so without risk. Remove container 
from spill area. Dilute with water and mop up, or add absorbent 
material and place the substance in a suitable container for dis- 
posal. Disposal should be entrusted to a recognized waste dis- 
posal company. 
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15.2.2.7 Handling and storage 


Prevent contactwith skin orclothing. Spilled and leaked product 
must be prevented from coming into contact with soil and sur- 
face waters. Wash thoroughly after handling. 


Keep containers tightly sealed. Keep containers in a cool, well- 
ventilated area. 


Avoid prolonged exposure to increased temperatures. 


VCi storage dass : 


15.2.2.8 Exposure limits and personal protective equipment 


Threshold limit values 
(TLV): 


No occupational exposure threshold limit values have been 
assigned for this product. 


Limitation and monitoring of 
exposure i n the wo rkplace: 


Respiratory protection: 


Skin and body: 


Protective measures 


Provide exhaust ventilation or other engineering Controls. 


Wash hands, forearms and face thoroughly after handling 
chemical products. 


Sufficient ventilation is recommended in industry. If ventilation is 
insufficient, respiratory protection is useful. 


Wear chemical-resistant gloves (recommended: nitrile gloves) if 
prolonged or repeated contact is likely. 


Protective goggles with side shields to guard against splashing. 


Wear appropriate clothing to avoid prolonged skin contact. 


15.2.2.9 Physical and chemical properties 


Paste 


Specific 


>220 °C (DIN ISO 2176) 


<1 ,000 kg/m 3 (<1 g/cm 3 ) at 20 °C 


Insoluble in water 


15. 2.2.1 OStabiiity and reactivity 


Reactive or incompatible with oxidizing materials. 


The product is stable. No hazardous polymerization occurs 
under normal conditions. 


Decomposition products may include various oxides (e.g. car- 
bon oxides). No hazardous decomposition products should be 
formed under normal conditions of storage and use. 


Issued: 2Q.D8.2D1 2 Version: BA KR Q UANTE C K i 


171 / 205 





























15.2. 2.1 IToxicological information 



Effé ctM in g es té d :! 


No particular effects or risks known. 


May cause mild eye irritation. 


Prolonged or repeated contact can dry out the skin and lead to 
irritation and/or dermatitis. Allergic reactions are possible in the 
worst case. 


Vapors and aerosols may cause irritation of the mucous mem- 
branes of the nose and throat. 


May cause nausea, vomiting and diarrhea. 



15.2.2.1 2 Ecological information 



The product can be separated by mechanical means. 


The product is insoluble in water. 


Prevent from entering wastewater and soil. 


15.2.2.1 3 Disposal information 



^E) ispdsaHihfdfmåti dg^ppS ;::g 


Spilled and leaked product must be prevented from coming into 
contact with soil and surface waters. Observe local, regional 
and national regulations. Use only approved transporters, recy- 
clers, treatment, storage or disposal facilities. If necessary, dis- 
posal should be entrusted to a recognized waste disposal 
company. 


On the basis of the supplier’s current state of knowledge, this product is not considered as haz- 
ardous waste as defined by EU directive 91/689/EC. 


15.2.2.14Transport information 



Not hazardous as defined by the transport regulations {ADR/ 
RID, ADNR, IMDG, ICAO/IATA). 



1 5. 2.2.1 5 Regulations 


















15.2.2.1 6 Other information 


Notes for the reader 

All information is based on the current state of our knowledge. It is intended only to describe our 
product with regard to the safety data. It is not intended to provide assurance of particular proper- 
ties. 

The product may only be used for the scope of work specified above; any other use requires prior 
consultation with KUKA. Using the product for any purpose other than for its designated use 
could lead to risks which are not described in this document. 

Further information on the use of the product may be found in the relevant technical specifica- 
tions. 


15.2.3 Safety data sheet for LGEP 2 extreme pressure grease 

The following extract from the safety data sheet according to 91/155/EEC 
must be observed. 

15.2.3.1 Designation of substance/formulation and manufacturer 


• . Name of substance/preparation 

Trade name:^; f; ■: . 

LGEP 2 

Use: ' 

KF extreme pressure grease 


||l|i|l!i; ;wM" i 

Manufacturer designation - 

Company: -- / _ ' . 

SKF Maintenance Products 

Address: 

P.O. Box 1008 

J Postal code: igis 

NL-3430, BA Nieuwegein 

Country: - 

Netherlands 

Telephone: . T 

+31 30 6307200 

Fax: ' Tir ^ ” T - 

+31 30 6307205 

Contact: : ^ . 

Sébastien David 

e-mail address: 

sebastien.david@skf.com 


15.2.3.2 Composition / Information about the components 


Chemical description 

CAS no. 

% :: 

EC no.-_ 

...Classification 

Base oil - unspecified 

- 

60-100 

- 

- 

Zinc dialkyl dithiophosphate 

68649-42-3 

<2,5 

272-028-3 

Xi; N; R38; 

R41; R51/53 


15.2.3.3 Possible hazards 

The preparation is classified as hazardous in accordance with Directive 1999/ 
45/EC in its altered and adapted version. 


Physical / chemical hazards: 

Not classified as dangerous. 

Human health hazards: 

May irritate eyes and skin. 

Environmental hazards: 

Harmful to aquatic organisms, may cause long-term adverse 
effects in the aquatic environment. 
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May cause eye irritation. 

S ^.r*’ * i * .- '- W/j/lljllå M 

Can dry out the skin and lead to irritation and/or dermatitis. 
Allergic reactions are possible in the worst case. 

jlnhgatipnppM^^^^^M 

Inhalation of oil mist or vapors at eievated temperatures may 
cause respiratory irritation. 

H . ■:■■■ 

IriPBiH wSm 

ingestion may cause gastrointestinai irritation (e.g. diarrhea). 


15.2.3.4 First aid measures 


aContactwith eves 

Rinse eyes immediately with plenty of water for several min- 
utes. If irritation occurs, consult a doctor. 

Skin contact: 

Wash affected areas of skin with soap and water, or use suit- 
able cleaning agent. Change clothing and shoes if they become 
contaminated with product. Wash clothing before reuse. Clean 
shoes thoroughly before reuse. If irritation occurs consult a doc- 
tor. 

Inhalatiop: i > - 

Take affected person into fresh air. Consult a doctor if symp- 
toms persist. 


Do not induce vomiting. If the person is unconscious, do not 
give anything by mouth. Consult a physician immediately. 

JNotésto DhtfsiGiårilMSHBj ,• 

Treatment should in general be symptomic and directed at 
relieving any effects. 

Note regarding high-pressure applications. 

Injection into the skin due to contact with a product under high 
pressure constitutes a major medical emergency. Within a few 
hours the tissue swells up and becomes discolored and 
extremely painful, with severe subcutaneous necrosis. 

Surgical treatment is absolutely imperative. Comprehensive 
opening of the wound and the tissue beneath it is necessary in 
order to reduce tissue loss and to prevent or limit lasting dam- 
age. The high pressure can cause the product to penetrate 
extensive areas of tissue layers. 


15.2.3.5 Fire-fighting measures 


Su itable extingyishing:agentsr_~ 

In the event of a fire: use water spray (mist), foam, dry Chemi- 
cals or C02. 

^Unsuitablé extiriguishing 

Do not use water jets. 

^péciålHnstrUdtioriéifo^éxtiri!i^ 
guishing ■. 

Contaminated extinguishing water must be collected separately 
and prevented from entering the drainage system. 

gMazardousdecrirhpbsItion 

Decomposition products include various oxides (e.g. carbon 
oxides). 

Unusual fire/explosion haz-- 

This product is not inherently explosive in accordance with the 
applicable rules. 

Special fire-fighting measures:;; 

- 

IR rotectioljjfifi^gghters^^^ 

Fire-fighters must wear self-contained positive pressure breath- 
ing apparatus (SCBA) and full protective gear. 



15.2.3.6 Measures after unintended release 


Personal safety precau- 

In case of spillage, isolate the hazard area. Avoid contact with 
the hazardous substance and avoid inhaling vapors. Ensure 
adequate ventilation. Where there is insufficient ventilation, 
wear suitable respiratory equipment. Use suitable protective 
equipment. 

Environmerital protection 
measures: - 

Prevent the product from ente ring the drainage system, surface 
waters and soil. Notify the competent authorities, if required. 

Largespills: 

Stop the ieak if you can do so without risk. Remove container 
from spill area. Flush spilled material into a wastewater treat- 
ment plant. Contain spilled material using a non-combustible 
absorbent (e.g. sand, soil, vermiculite, diatomaceous earth) and 
collect in the containers provided. Disposal should be entrusted 
to a recognized waste disposal company. Contaminated absor- 
bents can be just as dangerous. 

Small spills: 

' ' ' ' • ' ••• ' : 

Stop the Ieak if you can do so without risk. Remove container 
from spill area. Dilute with water and mop up, or add absorbent 
material and place the substance in a suitable container for dis- 
posal. Disposal should be entrusted to a recognized waste dis- 
posal company. 


15.2.3.7 Handiing and storage 


Handli ng : - ITT : - -TrTT;- ; : 

Prevent contact with skin orclothing. Spilled and leaked product 
must be prevented from coming into contact with soil and sur- 
face watere. Wash thoroughly after handling. 

Storage: 

Keep containere tightly sealed. Keep containere in a cool, well- 
ventilated area. 

Unsuitable: 

Avoid prolonged exposure to increased temperatures. 


15.2.3.8 Exposure limits and personal protective equipment 


Threshold limit values No occupational exposure threshold limit values have been 

(TLV): assigned for this product. 


Protective measures .... 

Limitation and monitoring of 
exposure in the workplace: 

Provide exhaust ventilation or other engineering Controls. 

Hygiene measures: 

Wash hands, forearms and face thoroughly after handling 
chemical products. 

Respiratory protection: 

Sufficient ventilation is recommended in industry. If ventilation is 
insufficient, respiratory protection is useful. 

Hand protection: 

Wear chemical-resistant gloves (recommended: nitrile gloves) if 
prolonged or repeated contact is likely. 

Eye protection: . 

Protective goggles with side shields to guard against splashing. 

Skin arid body: 

Wear appropriate clothing to avoid prolonged skin contact. 


15.2.3.9 Physical and chemical properties 


Physical state: 

Paste 

Colon 

Tan 

Odor: 

Mineral oil 

Flash point: 

>150 °C 
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• Density:- . , „ 

<1000 kg/m 3 {<1 g/cm 3 ) at 25 °C 

||g|bility: 

Insolubie in water 


15.2.3. 10 Stab i lity and reactivity 


llncompatibMWithlyåriQLis^sub-^ 
| stances:-:-)^' { i • jjjjjWgf'- 

Reactive or incompatible with oxidizing materials. 

iitazardousjpolymefjzatidn: 

The product is stable. No hazardous polymerization occurs 
under normal conditions. 

Hazardous decomposition 

Decomposition products may include various oxides (e.g. car- 
bon oxides). No hazardous decomposition products should be 
formed under normal conditions of storage and use. 

1 5.2.3. 1 1 Toxicological information 

Chronicféffectsf :1_ ... 

No particular effects or risks known. 

Effects on eyes:-:^- 93B 

May cause mild eye irritation. 

Effects.on skin: : mnn 

Prolonged or repeated contact can dry out the skin and lead to 
irritation and/or dermatitis. Allergic reactions are possible in the 
worst case. 


Vapors and aerosols may cause irritation of the mucous mem- 
branes of the nose and throat. 

sEffeefeifsfrigestedfe^ss^^as^ 

May cause nausea, vomiting and diarrhea. 

15.2.3.1 2 Ecological information 

-Persistence/degradability:' • 

Not easily biodegradable. 

;lMobility»y:mt:^' 

The product is insolubie in water. It fioats on water. 

HÉnvironméhtal hazards^ 

Prevent from entering wastewater and soil. 

15.2.3.1 3 Disposai information 

; V:- ;::DisposalJnformation • • , • . p. 

Disposai information 1 / wastetTb 
specifications; 

Spilled and leaked product must be prevented from coming into 
contact with soil and surface waters. Observe local, regional 
and national regulations. Use only approved transporters, recy- 
clers, treatment, storage or disposai facilities. If necessary, dis- 
posai should be entrusted to a recognized waste disposai 
company. 



European Waste Cataiog ' 

Waste code 13 02 08*: Other machine oils, gear oils and lubri- 
cating oils 



:• Uséd/contaminated product 

lEbropéan Waste eataloqimlM 

Waste code 13 02 08*: Other machine oils, gear oils and lubri- 

!(El|:*:=iE«5i 

cating oils 


Use of the product for purposes other than those specified and/or impurities 
can necessitate the use of a different waste code number for the waste pro- 
ducer. 






. \:Hazardous waste : ; 
This product is listed as a hazardous substance by the EU Directive on hazardous waste. Dis- 
pose of in accordance with ail national and local regulations and statutory provisions in force. 


15.2.3.14Transport information 


Classification: 


Not hazardous as defined by the transport regulations (ADR/ 
RID, ADNR, IMDG, ICAO/IATA). 


15.2.3.1 5Regulations 


EU regulations: 


EC Directives 1999/45/EC and 67/548/EEC. 


- r : Labeling requirements 

a 1 li i' 1 ili lim" 

Irritant 

■ 

R38 - Irritating to skin. 

R41 - Risk of serious damage to eyes. 

R51/53: Toxic to aquatic organisms, may cause long-term 
adverse effects in the aquatic environment. 

Safety (S) phrases: ----- 

S24/25 - Avoid contact with eyes and skin. 

S37 - Wear suitable gloves. 


: - . , List of relevant R phrases ■ 

R38 - Irritating to skin. 

R41 - Risk of serious damage to eyes. 


R51/53: Toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environ- 
ment. 


15.2.3.1 6 Other information 



.. '■ 


- 


All information is based on the current state of our knowledge. It is intended only to describe our 
product with regard to the safety data. it is not intended to provide assurance of particular proper- 
ties. 


The product may only be used for the scope of work specified above; any other use requires prior 
consultation with KUKA. Using the product for any purpose other than for its designated use 
could lead to risks which are not described in this document. 

Further information on the use of the product may be found in the relevant technical specifica- 
tions. 


1 5.2.4 Safety data sheet for Castrol Hyspin ZZ 46 hydraulic oil 

The following extract from the safety data sheet according to 91/155/EEC 
must be observed. 


15,2.4.1 Designation of substance/formulation and manufacturer 



Name of substance/preparation 


Product name: 

Castrol Hyspin ZZ 46 
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15.2.4.2 Composition / Information about the components 


Highly refined base oil (IP 346 DMSO extract < 3%). Additives. 

Tliis product conlains no dangerous components above the legaliy defined 
limit values. 


15.2.4.3 Possible hazards 


The preparation is not classified as hazardous in accordance with Directive 
1999/45/EC in its altered and adapted version. 


Physjcal Achemicalihazards: 



Not classified as dangerous. 


Not classified as dangerous. 


Unlikely to be harmful to aquatic organisms. 


Effécts a p^y rrT Ptdrrtsl 


No significant health hazards identified. 


No significant health hazards identified. 

Note regarding high-pressure applications. 

Injection into the skin due to contact with a product under high 
pressure constitutes a major medicai emergency. See Notes to 
physician under "First aid measures" in this safety data sheet. 


No significant health hazards identified. 


No significant health hazards identified. 



Irihalåtion 


In case of contact, rinse eyes immediately with plenty of water 
for at least 1 5 minutes. If irritation occurs, consult a doctor. 


In case of contact, rinse skin immediately with plenty of water. 
Change clothing and shoes if they become contaminated with 
product. Wash clothing before reuse. Clean shoes thoroughly 
before reuse. If irritation occurs consult a doctor. 


Take affected person into fresh air. Consult a doctor if symp- 
toms persist. 


178/205 


Issued: 20.08.2012 Version; BA KR QUANTEC K prime V3 en (PDF) 
































■ 

• - - ■ 
Æ;; 

^ - - - T : •;■■■.: ■ 

- :■ . ■: ' - 

----- - •- - - - ----- . 

-• - - - ' ••• 

- ■- -- - - - r- : '- - 




Notes to physician 


Do NOT induce vomiting unless explicitiy directed to do so by 
medica! personnel. Never give anything by mouth to an uncon- 
scious person. If large quantities of this product have been 
swallowed, call a physician immediately. 


Treatment should in general be symptomic and directed at 
relieving any effects. 

Note regarding high-pressure applications. 

Injection into the skin due to contact with a product under high 
press ure constitutes a major medical emergency. The injuries 
appear minor at first, but within a few hours the tissue swells up 
and becomes discolored and extremely painful, with severe 
subcutaneous necrosis. 

Surgical treatment is absolutely imperative. Comprehensive 
opening of the wound and the tissue beneath it is necessary in 
order to reduce tissue loss and to prevent or limit lasting dam- 
age. The high pressure can cause the product to penetrate 
extensive areas of tissue layers. 


15.2.4.5 Fire-fighting measures 


Suitable extinguishing: : 

agents: ^ i=" " 

In the event of a fire, use foam, dry-chemica! or carbon dioxide 
extinguisher or spray. 

. Unsuitable extinguishing 
agents: j||| 

Do NOT use water jets. 

Hazardous decomposition 
Products : i ; - : 

These products are carbon oxides (CO, C0 2 ). 

Unusual fire/explosion haz- 
ards: " 

Not specified. 

Special fire-fighting mea- / : 

: sures : : '.;.- : ;vv/; V- 

Not specified. 

Protection of fire-fighters:- 

Fire-fighters must wear self-contained positive pressure breath- 
ing apparatus (SCBA) and full protective gear. 


15.2.4.6 Measures after unintended release 



Contact emergency personnel immediately. Keep unnecessary 
personnel away. Use suitabte protective equipment (see sec- 
tion: "Exposure limits and personal protective equipment"). Fol- 
low all fire-fighting procedures (see section: “Fire-fighting 
measures”). 

If no emergency personnel are avallable, contain spilled mate- 
rial. For small spills add an absorbent (soil may be used in the 
absence of other suitable materials) and scoop up material. 
Place it in a sealed watertight container for subsequent dis- 
posal. For larger spills, take steps to contain the material to 
ensure that runoff cannot reach a waterway. Place spilled mate- 
rial in an appropriate container for disposal. Prevent spilled 
material from coming into contact with soll and surface waters. 
See Section “Disposal information” for disposal information. 

Spiash goggles, full suit, boots, gloves. 











15.2.4.7 Handling and storage 



Wash thoroughly after handling. 


Keep containers tightly sealed. Keep containers in a cool, well- 
ventilated area. 


Prolonged exposure to increased temperatures. 


15.2.4.8 Exposure limits and personal protective equipment 


j§lngfédiént;n 

^Thfeshold limit Values (TLV) acc. to ACGIH (USA)ss^ez 

Base oil - unspecified 

STEL: 10 mg/m 3 15 minute(s). Form: mineral oil mist 

TWA: 5 mg/m 3 8 hour(s). Form: mineral oil mist 


Where no exposure limits exist in law, the ACGIH values are included for in- 
formation and as reference. For further information, please consult your sup- 
plier. It must be noted that all mists, vapors and dusts also contain other 
components of this preparation. For this reason, the specific limit values given 
in the safety data sheet for particular components may not be applicable to the 
nroduct and are given here only as a guideline. 


^mtective.:me^ures^g5^ss5^g 

Provide exhaust ventilation or other engineering Controls to 
keep the relevant airborne concentrations below their respec- 
tive occupational exposure limits. 


•' ~ — 

All Chemicals should be assessed with regard to their risks to 
health and appropriate control measures put in place to prevent 
or adequately control exposure. A hierarchy of control mea- 
sures exists (e.g. elimination, substitution, general ventilation, 
containment, systems of work, changing the process or activity) 
which must be considered before using personal protective 
equipment. Personal protective equipment should conform to 
the applicable standards. For this purpose, please consult your 
supplier of personal protective equipment. Relevant information 
can be obtained from the European Committee for Standardiza- 
tion: http://www.cenorm.be/cenorm/index.htm. 



m. .. 

The final choice of protective equipment will depend on a risk 
assessment. It must always be ensured that all items of per- 
sonal protective equipment are compatible with one another. 


Wash hands, forearms and face thoroughly after handling 
chemical products and before eating, smoking or using the toi- 
let, as well as at the end of the working day. 


■ 

Personal protective equipment 

Respiratory organs: - -- - 

Respiratory protection is not normally required where there is 
adequate natural or local exhaust ventilation to control expo- 
sure. Where there is insufficient ventilation, wear suitable respi- 
ratory equipment. Respiratory protection equipment must be 
checked in order to ensure a correct fit every time it is used. 

Air-filtering respirators, also called air-purifying respirators, are 
not adequate under conditions of oxygen deficiency (e.g. Iow 
oxygen concentration) and are not suitable where airborne con- 
centrations of Chemicals with a significant hazard are present. 

In these cases, air-supplied breathing apparatus is required. 

Provided an air-filtering or air-purifying respirator is suitable, a 
particulate filter for mist or fumes can be used. Use filter type P 
or comparable standard. A combination filter for particles and 
organic gases and vapors (boiling point >65 °C) may be neces- 
sary if vapor or abnormal odor is also present due to high prod- 
uct temperature. Use filter type AP or comparable standard. 


, -i . ; - 

Skin and body: 

Use of protective clothing is good industrial practice. 

Cotton or polyester/cotton overalls on ly provide protection 
against light, superficial contamination which will not soak 
through to the skin. Overalls should be laundered on a regular 
basis. When the risk of skin exposure is high (e.g. when clean- 
ing up spillages or if there is a risk of splashing), then chemical- 
resistant aprons and/or impervious chemical suits and boots will 
be required. 

IBiSliiiBillSiSl 

mmmammam 

Hånds: " ■ 

Wear protective gloves if prolonged or repeated contact is likely. 


Wear chemical-resistant gloves. 


Recommended: nitrile gloves. 


Cold-resistant clothing is required when handling ice-cold prod- 


ucts. 

•'Eyes:;:::;: : 

Protective goggles with side shields to guard against splashing. 


15.2.4.9 Physical and chemical properties 


Flash point: 

220 °C (closed cup). 

Pourpoint: 

-21 °C. 

Colon 

Straw-colored. 

Odor: . 

Oily. 

Physical state: 

Liquid. 


876 kg/m 3 (0.876 g/cm 3 ) at 15 °C. 

Solubility: l - - - - -- - - 

Insoluble in water. 

LogKøw- 

The product is much more soluble in octanol; log(octanol/water) 


>3. 

Visccsity: : - 

Kinematic: 46 mm z /s (46 cSt) at 40 °C. 



•• 

Kinematic: 6.65 mm 2 /s (6.65 cSt) at 100 °C. 


15.2.4.1 OStability and reactivity 


1 ncompatible with various sub- 

Reacts with oxidizing agents. 

stances: 



[0331 
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iHåzafdous ipdlyméfizatidh;: 

Will not occur. 

IHåzaSSijéiDmpMiW^M 

These products are carbon oxides (CO, C0 2 ). 

gprodiictsplimB^fc^Hi 


15.2.4.1 1 Toxicological information 



Unlikely to cause more than transient stinging or redness if acci- 
dental eye contact occurs. 

Unlikely to cause harm to the skin on brief or occasional con- 
tact. Prolonged or repeated exposure may dry out the skin and 
lead to dermatitis. 

Unlikely to cause harm if accidentally swallowed in small doses. 
Larger quantities may cause nausea and diarrhea. 

At normal ambient temperatures this product is unlikely to pres- 
ent an inhalation hazard because of its low volatility. May be 
harmful by inhalation if exposure to vapor, mists or fumes result- 
ing from thermal decomposition products occurs. 


( 



:-Oårcjnog enicLeffectssi^^^p 

No component of this product at levels greater than or equai to 
0.1% is identified as a carcinogen by ACGIH, the International 
Agency for Research on Cancer (IARC) or the European Com- 
mission (EC). 


15.2.4.1 2 Ecological information 


IPérsisfencéT^ 

Inherentiy biodegradable. 

- Mo b i 1 i t Vf 

Spilled substance can enter the ground and contaminate soil 
and ground water. 

iBioåccumulatiye;piotentiaki^i#g 

This product is not expected to bioaccumulate through food 
chains in the environment. 

^EnvirOriifiéhtåhhazafdSMlIiP 

Unlikely to be harmful to aquatic organisms. 

' Other ecological -Information:^ 

Spilled product can lead to formation of a film on the surface of 
water; this can reduce the oxygen exchange, thereby causing 
organisms to die. 


15.2.4.1 3 Disposai information 



T-rnr""^iSD6^lgrifoffiratiOfl ^ . 

Disposai information TwasteMf-i 

Disposai must be carried out by an authorized waste disposai 

■ s pec ificat io n s ;■===?■= - vre- - 

contractor. 



H~“iU sed/ con ta minated.produ ct . . 

European Waste sQatålog 7 gg 

13 01 10* Non-chlorinated hydraulic oils with a mineral oil base. 

(EWC);;iH 7 :;;i:i:;spsS|3Pi 



Use of the product for purposes other than those specified and/or impurities 
can necessitate the use of a different waste code number for the waste pro- 
ducer. 
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15.2.4.14Transport information 


Classification: 

Not hazardous as defined by the transport regulations (ADR/ 

3;- ■; v;-”----': i"” 

RID, ADNR, IMDG, ICAO/IATA). 


1 5. 2.4.1 5 Regulations 


Risk (R) ph rases: 

Labeling requirements . . . 

This product is not classified according to the Dangerous Sub- 

i;:- 

stances Order / EU regulations. 

EU regulations: 

Classification and labeling have been performed according to 

-- ■ . •. . s.-. 1 ."-.- . 

EU directives 1 999/45/EC and 67/548/EEC as amended and 


adapted. 



Miscellaneous provisions 

Inventories: ^ 

Australian inventory (AICS): In compliance. 


Canadian inventory (DSL): In compliance. 

- 

Chinese inventory (IECS): Not determined. 


EC inventory (EINECS/ELINCS): In compliance. 

1 ' --iiæ':.;;:-. j:;V ^ 

Japanese inventory (ENCS): In compliance. 


Korean inventory (ECL): Not listed. 

’ ~ r . : Vi:"- .>' 1 :'':. ' ’• ; 

Philippine inventory (PICCS): Not determined. 


US inventory (TSCA): In compliance. 

: Water hazard classification 

1 (low hazard to waters), classification acc. to the German 


Administrative Regulation on the Classification of Substances 
Hazardous to Waters into Water Hazard Classes (VwVwS) 

VStatutory Order on Hazardous 
Incidents (StorfallV): V : 

12th ordinance of the German Immission Control Act (StorfallV): 
not listed. 


15.2.4.1 6 Other information 



History • . ■ . 

lilii : : 1 

Date of issue: 

29/03/2006. 

Date of previous issue: 

No previous validation. 

Created by: 

Product Stewardship Group. 







tC 


(#) Indicates information altered since the last version. 

All reasonably practicable steps have been taken to ensure this data sheet and the health, safety 
and environmental information contained in it is accurate as at the date of issue specified below. 
No warranty or representation, express or implied, is made as to the accuracy or completeness of 
the data and information in this data sheet. 

The data and advice given are valid if the product is sold for the application(s) specified. The 
product should not be used for purposes other than the applications specified without prior con- 
sultation with us. It is the user’s obligation to evaluate and use this product safely and to comply 
with all applicable laws and regulations. The BP Group accepts no responsibility for any damage 
or injury resulting from uses other than the stated product use of the material, from any failure to 
adhere to recommendations, or from hazards inherent in the nature of the material. Those pur- 
chasing the product for supply to third parties for use at work have a duty to take all necessary 
steps to ensure that any person handling or using the product is provided with the information on 
this data sheet. Employers have a duty to tell employees and others who may be affected of any 
hazards described in this sheet and of any precautions that should be taken. 


1 5.2.5 Safety data sheet for Optigear Sy nthetic RO 1 50 oil 

The following extract from the safety data sheet according to 91 /155/EEC 
must be observed. 

15.2.5.1 Designation of substance/formulation and manufacturer 



Name of substdnce/preparationiL'^ ; : : ■ ■ ■ 

iTrade^namli^^-i^^^^^ 

Optigear Synthetic RO 1 50 


465036 

H isiiihialISI])SlhlSii^ i S5i 

DE-05254, FR-465036, SK-5254 

Use of substance pr :. 

Lubricant 

^Eormulåtibn:^ 

For specific instructions for use, see the corresponding techni- 


cal data sheet or contact a company representative. 


tCompariy: 

fHManufactu rer désig rtation>';' : fer^^^^ 

Deutsche BP Aktiengesellschaft, Industrial Lubricants & 


Services 

lidd : ress;iiiiagiii^^iM 

Erkelenzer Strasse 20, D-41179 Monchengladbach 

SGou 

Germany 


+49(0)2161 909 319 

lijESlff . M 

+49(0)2161 909 392 

iEmergency hotline:^^^^! 

Carechem: +44 (0)208 762 8322 

e-mail address: . 

MSDSadvice@bp.com 


15.2.5.2 Possible hazards 

The preparation is classified as hazardous in accordance with Directive 1 999/ 
45/EC in its altered and adapted version. 


Environmental hazards: 


Harmful to aquatic organisms, may cause long-term adverse 
effects in the aquatic environment. 


Sections {»> 15.2.5.11 "Toxicological information" Page 188) and 
(>» 15.2.5.12 "Ecological information" Page 188) contain more detailed in- 
formation on health hazards, symptoms and environmental risks. 
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15.2.5.3 Composition / Information about the components 


Chemical characterization: j 


Synthetic lubricant and additives. 


Chemical description 

CAS no. 

% 

EINECS / 

ELINCS 

Classifjcationi 

Dithiocarbamic acid, dibutyl 
ester, methylene ester 

10254-57-6 

1 -5 

233-593-1 

R52/53 

Tridecanamine, n-tridecyl, 
branched, compounds with 
moiybdenum hydroxide oxide 
(1:1) 

280130-32-7 

0.1-1 

442-990-0 

Xi; R41 , R38 

N; R50/53 


Refer to Section (»> 15.2.5.16 "Other information" Page 190) for the full text 
of the above R-phrases. 


The occupational exposure limit values, where avaiiable, are specified in Sec- 
tion (>>>15.2.5.8 "Exposure limits and personal protective equipment" 

Page 187). 


15.2.5.4 First aid measures 


-Contact with eyes: wmM 

In case of contact, rinse eyes immediately with plenty of water 
for at least 15 minutes. If irritation occurs, consult a doctor. 

Skin contact: 

Wash affected areas of skin with soap and water, or use suit- 
able cieaning agent. Change clothing and shoes if they become 
contaminated with product. Wash clothing before reuse. Clean 
shoes thoroughly before reuse. If irritation occurs consult a doc- 
tor. 

Inhalation: : 

Take affected person into fresh air. Consult a doctor if symp- 
toms persist. 

Ingestion: || 

Do not induce vomiting unless explicitly directed to do so by 
medicai personnel. Never give anything by mouth to an uncon- 
scious person. If large quantities of this product have been 
swallowed, call a physician immediately. 

Notes to physician: : iTh# . 

111 

’■ ’■ ' . "v.i- '1 *: 

: ~ ■ 

: -y ; * . ■ _ : . - • 

V ■' ■ . 

■: . . . : ■ 

Treatment should in general be symptomic and directed at 
relieving any effects. 

Note regarding high-pressure applications. 

Injection into the skin due to contact with a product under high 
pressure constitutes a major medicai emergency. Within a few 
hours the tissue sweils up and becomes discolored and 
extremely painfui, with severe subcutaneous necrosis. 

Surgical treatment is absolutely imperative. Comprehensive 
opening of the wound and the tissue beneath it is necessary in 
order to reduce tissue loss and to prevent or limit lasting dam- 
age. The high pressure can cause the product to penetrate 
extensive areas of tissue layers. 
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15.2.5.5 Fire-fighting measures 


IS Liifable extinguis hing:ågénts:-d= 

In the event of a fire: use water spray (mist), foam, dry Chemi- 
cals or C02. This substance is hamnful to aquatic organisms. 
Extinguishing water contaminated with this product must be 
contained and prevented from entering surface waters or the 
sewage or drainage system. 

^|)n^tabliia^]nguishing-^sii 

Do not use water jets. 

: hjazardousidecorri pqs.it 

The decomposition products may include the following materi- 
als: 

Carbon oxides 

Nitrogen oxides 

Sulfur oxides. 

?UnusuaI fire/explosiomhazi^j 

This product is not inherently explosive in accordance with the 
applicable rules. 

Special ffre^fighting measures^ 

Not specified. 

•;P rotectiomof fire-fig htefsli^ 5 ^ 

Fire-fighters must wear self-contained positive pressure breath- 
ing apparatus (SCBA) and full protective gear. 


15.2.5.6 Measures after unintended release 


Personal safety precau^ri^ 

No measures should be taken that involve a risk to personnel or 
have not been adequately trained. Evacuate the environment. 
Refuse access to personnel who are not required or are unpro- 
tected. Do not touch or step on any spilled substance. Avoid 
breathing in any spray or vapors. Ensure adequate ventilation. 
Where there is insufficient ventilation, wear suitable respiratory 
equipment. Use suitable protective equipment (see Section 
(>» 15.2.5.8 "Exposure limits and personal protective equip- 
ment" Page 187)). 

Envirpnrhental protéction HH 

Prevent released material from dispersing or flowing away and 

measu res: wmmmm 

from coming into contact with soil, surface waters and drainage 
system. Notify the relevant authorities if the product has caused 
pollution (sewers, surface waters, ground or air). Substance is a 
water pollutant. 

Large spills: r--. _ 

Stop the leak if you can do so without risk. Remove container 
from spill area. Approach the spill area only with a following 


wind. Prevent entry into drainage system, surface waters, base- 
ments or confined areas. Flush spilled material into a wastewa- 
ter treatment plant, or proceed as follows. Contain spilled 
material using a non-combustible absorbent (e.g. sand, soil, 
vermiculite, diatomaceous earth) and collect it in the designated 
containers for disposa! in accordance with the local reguiations 
(see Section (»> 15.2.5.13 "Disposal information" Page 189)). 
Disposal should be entrusted to a recognized waste disposal 
company. Contaminated absorbents can be just as dangerous 
as spilled material. Note: See (»> 15.2.5.1 "Designation of 
substance/fomnulation and manufacturer" Page 184) for contact 
in emergencies and (»> 15.2.5.13 "Disposal information" 

Page 189) for disposal information. 

Small spills: 

Stop the leak if you can do so without risk. Remove container 
from spill area. Absorb spill with inert material and place it in a 
suitable container for disposal. Disposal should be entrusted to 
a recognized waste disposal company. 
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15.2.5.7 Handling and storage 


åHåMåmåmmimiM 

Spilled and leaked product must be prevented from coming into 
contact with soil and surface waters. Wash thoroughly after han- 
dling. 

Storage: 

Keep containers tightiy sealed. Keep containers in a cool, well- 
ventilated area. 


Germany - storage class: 

10 


15.2.5.8 Exposure limits and personal protective equipment 


Ingredient name ACGIH TLVs: 

Limit values to be monitored acc. to ACGIH (USA) 

Base oil - unspecified 

TWA: 5 mg/m 3 8 hour(s). Form: mineral oil mist. 

STEL: 10 mg/m 3 15 minute(s). Form: mineral oil mist. 


The ACGIH values are enclosed for information and orientation purposes. Fur- 
ther information can be obtained from your supplier. 

Whiie this section contains specific OELs for individual components, different 
components may be contained in any mists, vapors or dusts that are generat- 
ed. The specific OELs may thus not necessariiy be applicable to the product 
as a whole and are merely provided for genera! information purposes. 


Protective measures : §£ ' 

Limitation and monitoring of . 
exposure in the workplace: 

Provide exhaust ventilation or other engineering Controls to 
keep the relevant airborne concentrations below their respec- 
tive occupational exposure limits. 

Hygiene measures: 

Wash hands, forearms and face thoroughly after handling 
chemical products and before eating, smoking or using the toi- 
let, as well as at the end of the working day. 



Personal protective :equipment “ • • • , ' • 

Respiratory protection: ' ' 

Not essential. Sufficient ventilation is recommended in industry, 
however. 


Wear protective gloves if prolonged or repeated contact is likely. 
Chemical-resistant protective gloves. Recommended: nitrile 
gloves. The right choice of protective gloves is dependent on 
the Chemicals to be handled, the working conditions, and the 
condition of the gloves themselves (even the best chemical- 
resistant protective gloves start to leak after repeated contact 
with Chemicals). Most protective gloves only provide protection 
for a short period of time, after which they must be disposed of 
and replaced. As the specific working conditions and the Chemi- 
cals concerned differ from case to case, appropriate safety 
measures must be developed for each individual application. 
Protective gloves should therefore be selected in consultation 
with the supplier/manufacturer, giving full consideration to the 
specific working conditions. 

;Eyé protection:- 

Protective goggles with side shields to guard against splashing. 

Skin and body: 

Wear appropriate clothing to avoid prolonged skin contact. 
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15.2.5.9 Physical and chemical properties 



sRhvsidal;State^s^ii5=iig= 

Liquid. 

^Goldn^fc^ 

Green. 


Light. 


jpf 0 ^^ fi rcm5tieallth^åfety;and.thé?énvironment^ . ~ S1 - 


Open cup: 230 D C (446°F) [Cleveland.] 

^ poi^p ressd re 

<0.01 kPa (<0.075 mm Hg) at 20 °C. 


Kinematic: 150 mm 2 /s (150 cSt) at 40 °C. 

iRodnpoiint: ^ . 

-36 °C. 


<1000 kg/m 3 (<1 g/cm 3 ) at 20 °C. 

Solubility: 

Insoluble in water. 


1 5.2.5.1 OStability and reactivity 


Stability: 

The product is stable. No hazardous polymerization occurs 
under normal storage conditions and in normal use. 

::Conditions to^beiavoidedj^^^.: 

No specific data. 

Substahce&toib^voidejdi^^ 

Reactive or incompatible with the following substances: oxidiz- 
ing materials. 

iHazardbus decdmposition^rti 

The combustion products may include the following com- 
pounds: 

Carbon oxides 

Nitrogen oxides 

Sulfur oxides. 

No hazardous decomposition products should be formed under 
normal conditions of storage and use. 


1 5.2.5. 1 1 Toxicological information 



Ugiifciiai iEB jfcMwtotwl 

No particular efFects or risks known. 


"^5=======^ : 

- - r Effects and symptoms, ----- . ~ r - = 


May cause mild eye irritation. 

Sk,n - 

Prolonged or repeated contact can dry out the skin and lead to 
irritation and/or dermatitis. 

P j ri 

Vapors and spray mist may cause irritation of the mucous merri- 


brånes of the nose and throat. 

;qlngestign: 

Ingestion may cause gastrointestinal irritation and diarrhea. 


15.2.5.1 2 Ecological information 


iPersistencéy/Cdegradåbility^iiil 

Inherently biodegradable. 

Mobiiifc; 

Non-volatile. Liquid. Insoluble in water. 

Environmental hazards: 

Harmful to aquatic organisms, may cause long-term adverse 
efFects in the aquatic environment. 
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15.2.5.1 3 Disposal information 



Generation of waste should be avoided or minimized if at all 
possible. Disposal of surplus material and products not suitable 
for recycling must be entrusted to a recognized waste disposal 
company. Disposal of this product and of its Solutions and by- 
products must at all times comply with the environmental pro- 
tection requirements, waste disposal legislation and the require- 
ments of local authorities. Prevent released material from 
dispersing or flowing away and from coming into contact with 
soil, surface waters and drainage system. 


European Waste Cataiog I 13 02 06* Synthetic machine oils, gear oils and lubricating oils. 


Use of the product for purposes other than those specified and/or impurities 
can necessitate the use of a different waste code number for the waste pro- 
ducer. 



15 01 10* Packaging containing the residue of hazardous mate- 
rials or contaminated by hazardous materials. 



1 5.2.5. 14Transport information 



Not hazardous as defined by the transport regulations (ADR/ 
RID, ADNR, IMDG, ICAO/IATA). 


15.2.5.1 5 Regulations 


Classification and labeling have been performed according to EU directives 
1 999/45/EC and 67/548/EEC as amended and adapted. 













IlKRlGBÅtøTEe Rit 


C lass ification acc:" to :the?Ger- 
man Administrative Reg Ola- - 
tlon onjhe Glaés tffcåtionTo f^ 
Substances Razailousito 


Watemnto Water Hazard 


i BiMiScé llanebus provisjons 


European inventory: All components are Iisted or exempted. 

US inventory (TSCA 8b): All components are Iisted or 
exempted. 

Australian inventory (AICS): All components are Iisted or 
exempted. 

Canadian inventory: At least one component is not Iisted. 

Inventory of Existing Chemical Substances in China 
(IECSC): All components are Iisted or exempted. 

Japanese inventory of Existing and New Chemical Sub- 
stances (ENCS): At least one component is not Iisted. 

Korean Existing Chemicals Inventory (KECl): All compo- 
nents are Iisted or exempted. 

Philippine Inventory of Chemicals and Chemical Sub- 
stances (PICCS): All components are Iisted or exempted. 


1, Annex no. 4. 


15.2.5.1 6 Other information 


G om position / 


R41 - Risk of serious damage to eyes. 

R38 - Irritating to skin. 

R50/53 - Very toxic to aquatic organisms, may cause long-term 
adverse effects in the aquatic environment. 

R52/53 - Harmful to aquatic organisms, may cause long-term 
adverse effects in the aquatic environment. 


Date of previous issue 


23/11/2007. 


L3 1/08/2007. 


Product Stewardship Group. 
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All reasonably practicable steps have been taken to ensure this data sheet and the health, safety 
and environmental information contained in it is accurate as at the date of issue specified below. 
No warranty or representation, express or implied, is made as to the accuracy or completeness of 
the data and information in this data sheet. 

The data and advice given are valid if the product is sold for the application(s) specified. The 
product should not be used for purposes other than the applications specified without prior con- 
sultation with us. 

It is the user's obligation to evaluate and use this product safely and to comply with ali applicable 
iaws and regulations. 

The BP Group accepts no responsibility for any damage or injury resulting from uses other than 
the stated product use of the material, from any failure to adhere to recommendations, or from 
hazards inherent in the nature of the material. Those purchasing the product for supply to third 
parties for use at work have a duty to take all necessary steps to ensure that any person handling 
or using the product is provided with the information on this data sheet. Employers have a duty to 
tell employees and others who may be affected of any hazards described in this sheet and of any 
precautions that should be taken. 
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16 KUKA Service 


16.1 Requesting support 

Introduction The KUKA Roboter GmbH documentation offers information on operation and 

provides assistance with troubleshooting. For further assistance, please con- 
tact your local KUKA subsidiary. 

Information The following information is required for processing a support request: 

a Model and serial number of the robot 
e Model and serial number of the controller 
a Model and serial number of the linear unit (if applicable) 
a Model and serial number of the linear unit (if applicable) 
a Version of the KUKA System Software 
a Optional software or modifications 
a Archive of the software 

For KUKA System Software V8: instead of a conventional archive, gener- 
( ate the special data package for fault analysis (via KrcDiag). 

a Application used 
a Any external axes used 

a Description of the problem, duration and frequency of the fault 

16.2 KUKA Customer Support 

Availability KUKA Customer Support is available in many countries. Please do not hesi- 

tate to contact us if you have any questions. 

Argentina Ruben Costantini S.A. (Agency) 

Luis Angel Huergo 13 20 
Parque Industrial 
2400 San Francisco (CBA) 

Argentina 

Tel. +54 3564 421033 
Fax +54 3564 428877 

V / ventas@costantini-sa.com 

Australia Headland Machinery Pty. Ltd. 

Victoria (Head Office & Showroom) 

95 Highbury Road 
Burwood 
Victoria 31 25 
Australia 

Tel. +61 3 9244-3500 
Fax +61 3 9244-3501 
vic@headland.com.au 
www.headland.com.au 



Belgium 


Brazil 


Chile 


China 


Germany 


KUKA Automatisering + Robots N.V. 

Centrum Zuid 1031 
3530 Houthalen 
Belgium 

Tel. +32 11 516160 
Fax +32 1 1 526794 
info@kuka.be 
www.kuka.be 

KUKA Roboter do Brasil Ltda. 

Avenida Franz Liszt, 80 
Parque Novo Mundo 
Jd. Guanga 

CEP 02151 900 Såo Paulo 
SP Brazil 

Tel. +55 1 1 69844900 
Fax +55 11 62017883 

info@kuka-roboter.com.br ( 

Robotec S.A. (Agency) 

Santiago de Chile 
Chile 

Tel. +56 2 331-5951 
Fax +56 2 331-5952 
robotec@robotec.cl 
www.robotec.cl 

KUKA Automation Equipment (Shanghai) Co., Ltd. 

Songjiang Industrial Zone 
No. 388 Minshen Road 
201612 Shanghai 
China 

Tel. +86 21 6787-1808 

Fax +86 21 6787-1805 ( 

info@kuka-sha.com.cn 

www.kuka.cn 

KUKA Roboter GmbH 
Zugspitzstr. 140 
86165 Augsburg 
Germany 

Tel. +49 821 797-4000 
Fax +49 821 797-1616 
info@kuka-roboter.de 
www.kuka-roboter.de 
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France 


India 


ltaly 


Japan 


Canada 


KUKA Automatisme + Robotique SAS 

Techvallée 

6, Avenue du Pare 

91140 Villebon Skvette 

France 

Tel. +33 1 6931660-0 
Fax +33 1 6931660-1 
commercial@kuka.fr 
www.kuka.fr 

KUKA Robotics India Pvt. Ltd. 

Office Number-7, German Centre, 

Level 12, Building No. - 9B 

DLF Cyber City Phase III 

122 002 Gurgaon 

Haryana 

India 

Tel. +91 124 4635774 
Fax +91 124 4635773 
info@kuka.in 
www.kuka.in 

KUKA Roboter Italia S.p.A. 

Via Pavia 9/a - int.6 
10098 Rivoli (TO) 
ltaly 

Tei. +39 011 959-5013 
Fax +39 011 959-5141 
kuka@kuka.it 
www.kuka.it 

KUKA Robotics Japan K.K. 

Daiba Garden City Building 1F 

2-3-5 Daiba, Minato-ku 

Tokyo 

135-0091 

Japan 

Tel. +81 3 6380-7311 
Fax +81 3 6380-7312 
info@kuka.co.jp 

KUKA Robotics Canada Ltd. 

6710 Maritz Drive - Unit 4 

Mississauga 

L5W 0A1 

Ontario 

Canada 

Tel. +1 905 670-8600 
Fax +1 905 670-8604 
info@kukarobotlcs.com 
www.kuka-robotics.com/canada 


Issued: 20.08.2012 Version: BA KR QUANTEC K prime V3 en (PDF! 


195/205 


Korea 


Malaysia 


Mexico 


Norway 


Austria 


KUKA Robotics Korea Co. Ltd. 

RIT Center 306, Gyeonggi Technopark 

1271-11 Sa 3-dong, Sangnok-gu 

Ansan City, Gyeonggi Do 

426-901 

Korea 

Tel. +82 31 501-1451 
Fax +82 31 501-1461 
info@kukakorea.com 

KUKA Robot Automation Sdn Bhd 

South East Asia Regional Office 

No. 24, Jalan TPP 1/10 

Taman Industri Puchong 

47100 Puchong 

Selangor 

Malaysia 

Tel. +60 3 8061-0613 or -0614 
Fax +60 3 8061-7386 
info@kuka.com. my 

KUKA de Mexico S. de R.L. de C.V. 
Progreso #8 

Col. Centro Industrial Puente de Vigas 
Tlalnepantla de Baz 
54020 Estado de México 
Mexico 

Tel. +52 55 5203-8407 
Fax +52 55 5203-8148 
info@kuka.com. mx 
www.kuka-robotics.com/mexico 

KUKA Sveiseanlegg + Roboter 
Sentrumsvegen 5 
2867 Hov 
Norway 

Tel. +47 61 18 91 30 
Fax +47 61 18 62 00 
info@kuka.no 

KUKA Roboter Austria GmbH 
Vertriebsburo Osterreich 
Regensburger Strasse 9/1 
4020 Linz 
Austria 

Tel. +43 732 784752 
Fax +43 732 793880 
office@kuka-roboter.at 
www.kuka-roboter.at 
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Poland 


Portugal 


Russia 


Sweden 


Switzerland 


KUKA Roboter Austria GmbH 

Spoika z ograniczonq odpowiedzialnosciq 

Oddzial w Polsce 

Ul. Porcelanowa 10 

40-246 Katowice 

Poland 

Tel. +48 327 30 32 13 or -14 
Fax +48 327 30 32 26 
ServicePL@kuka-roboter.de 


KUKA Sistemas de Automatizacion S.A. 
Rua do Alto da Guerra n° 50 
Armazém 04 
2910 011 Setubal 
Portugal 

Tel. +351 265 729780 
Fax +351 265 729782 
kuka@mail.telepac.pt 

OOO KUKA Robotics Rus 
Webnaja ul. 8A 
107143 Moskau 
Russia 

Tel. +7 495 781-31-20 
Fax +7 495 781-31-19 
kuka-robotics.ru 

KUKA Svetsanlåggningar + Robotar AB 
A. Odhners gata 15 
421 30 Våstra Frolunda 
Sweden 

Tel. +46 31 7266-200 
Fax +46 31 7266-201 
info@kuka.se 


KUKA Roboter Schweiz AG 

Industriestr. 9 

5432 Neuenhof 

Switzerland 

Tel. +41 44 74490-90 

Fax +41 44 74490-91 

info@kuka-roboter.ch 

www.kuka-roboter.ch 
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Spain 


South Africa 


Taiwan 


Thailand 


Czech Republic 


KUKA Robots IBÉRICA, S.A. 

Pol. Industrial 

Torrent de la Pastera 

Carrer dei Bages s/n 

08800 Vilanova i Ea Geltru (Barcelona) 

Spain 

Tel. +34 93 8142-353 
Fax +34 93 8142-950 
Comerciai@kuka-e.com 
www.kuka-e.com 

Jendamark Automation LTD (Agency) 

76a York Road 

North End 

6000 Port Elizabeth 

South Africa 

Tel. +27 41 391 4700 

Fax +27 41 373 3869 ( 

wvvw.jendamark;Co.za 

KUKA Robot Automation Taiwan Co., Ltd. 

No. 249 Pujong Road 

Jungli City, Taoyuan County 320 

Taiwan, R. O. C. 

Tel. +886 3 4331988 
Fax +886 3 4331948 
info@kuka.com.tw 
www.kuka.com.tw 


KUKA Robot Automation (M)SdnBhd 

Thailand Office 

c/o Maccall System Co. Ltd. 

49/9-10 Soi Kingkaew 30 Kingkaew Road 

Tt. Rachatheva, A. Bangpli 

Samutprakam 

10540 Thailand 

Tel. +66 2 7502737 

Fax +66 2 6612355 

atika@ji-net.com 

www.kuka-roboter.de 

KUKA Roboter Austria GmbH 

Organisation Tschechien und Slowakei 

Sezemickå 2757/2 

193 00 Praha 

Hornf Pocernice 

Czech Republic 

Tel. +420 22 62 12 27 2 

Fax +420 22 62 12 27 0 

support@kuka.cz 


■ 
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Hungary 


USA 


o 

UK 


HZ* M L ^ £***+& 


KUKA Robotics Hungaria Kft. 
Fo ut 140 
2335 Taksony 
Hungary 

Tel. +36 24 501609 
Fax +36 24 477031 
lnfo@kuka-robotics.hu 

KUKA Robotics Corporation 

51870 Shelby Parkway 

Shelby Township 

48315-1787 

Michigan 

USA 

Tel. +1 866 873-5852 
Fax +1 866 329-5852 
info@kukarobotics.com 
www.kukarobotics.com 

KUKA Automation + Robotics 

Hereward Rise 

Halesowen 

B62 8AN 

UK 

Tel. +44 121 585-0800 
Fax +44 121 585-0900 
sales@kuka.co.uk 




Index 


Numbers 
2004/1 08/EC 78 
2006/42/EC 78 
89/336/EEC 78 
95/1 6/EC 78 
97/23/EC 78 

A 

Accessories 13, 65 

Adapter (option) 161 

Adapter plates 93 

Adjustment 123 

Ambient condltions 17 

Ambient temperature, operation 17 

Ambient temperature, start-up 17 

Ambient temperature, storage 17 

Ambient temperature, transportation 17 

Angle of rotation 38 

Appendix 163 

Applied norms and regulations 78 

Arm 13, 14 

Automatic mode 76 

Axes, number 17 

Axis data 18, 19 

Axis range 67 

Axis range limitation 70 

Axis range monitoring 71 

B 

Base frame 14, 15 
Basic data 17 
Brake defect 73 
Brake release device 71 
Braking disfance 67 

C 

Cable grease, Optitemp RB1 163 
CE mark 66 
Center of gravity 35, 87 
Certiflcation, counterbalancing system 15 
Cleaning work 77 
Connecting cable, standard 104 
Connecting cables 13, 18, 65, 84 
Connecting cables interface 104 
Connecting cables, cable lengths 18 
Control cable, single axis 162 
Counterbalancing system 14, 15, 77 
Counterbalancing system, exchange, floor- 
mounted robot 145 

Counterbalancing system, hydropneumatic 15 
Counterbalancing system, installation 149 
Counterbalancing system, removal 145 

D 

Danger zone67 
Declaration of confonmity 66 
Declaration of incorporation 65, 66 
Decommissioning 78 


Description of the robot system 13 
Dimensions, transport 35, 87 
Disposal 78, 159 
Documentation, industrial robot 9 

E 

EC declaration of conformity 66 

Electrical installations 14, 15, 95 

EMC Directive 66, 78 

EN 60204-1 79 

EN 61000-6-2 78 

EN 61000-6-4 79 

EN 614-1 78 

EN ISO 10218-1 78 

EN ISO 12100 78 

EN ISO 13849-1 78 

EN ISO 13849-2 78 

EN ISO 13850 78 

Equipotential bonding 93 

Extension 38 

External axes 65, 67 

Extreme pressure grease, LGEP 2 173 

F 

Faults 73 

Floor-mounted robot, installation 93 
Fork lift truck 88 
Function test 75 

G 

Gear unit A 4, draining oil 1 1 5 
Gear unit Al , draining oil 1 1 1 
Gear unit Al , filling with oil 1 1 1 
Gear unit A2, draining oil 1 12 
Gear unit A2, filling with oil 1 1 3 
Gear unit A3, draining oil 1 14 
Gear unit A3, filling with oil 1 14 
Gear unit A4, filling with oil 115 
Gear unit A5, draining oil 116 
Gear unit A5, filling with oil 117 
Gear unit A6, draining oil 1 17 
Gear unit A6, filling with oil 1 1 8 
Gear unit temperatures 18 
General safety measures 72 
Greasing, cable set 118 
Ground conductor 93, 95 

H 

Handling equipment 88 

Hazardous substances 77 

Hydraulic oil, Castrol Hyspin ZZ 46 177 

I 

In-Iine wrist 13, 14 
In-line wrist, exchange 152 
In-Iine wrist, installation 153, 154 
In-line wrist, removal 152 
Industrial robot 65 
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Inspection 120 
Intended use 66 

Interface, energy supply systems 85 

interfaces 84 

Introduction 9 

ISO 9283, repeatability 17 

K 

KCP 13, 67, 73 
KCP, KUKA Control Panel 38 
Keyboard, externa! 73 
KUKA Customer Support 193 
KUKA smartPAD 13, 67 

L 

Labeling 72 

LGEP 2, extreme pressure grease 173 

Liability 65 

Lifting tackle 88 

Linear unit 65 

Link arm 14 

Loads acting on the mounting base 34 
Low Voltage Directive 66 
Lubricating grease Microlube GL 261 168 
Lubricating grease, Microlube GL 261 168 

M 

Machine data 75 

Machine frame mounting 93 

Machine frame mounting assembly with cente- 

ring 83 

Machinery Directive 66, 78 

Maintenance 76, 107 

Malntenance symbols 107 

Maintenance table 108 

Manipulator 13, 65, 67, 70 

Manual mode 75 

Material designation 159 

Mechanical axis range limitation 70 

Mechanica! end stops 70 

Microlube GL 261, lubricating grease 168 

Minimum bending radius 18 
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Introduction 


Industrial robot documentation 

The industrial robot documentation consists of the following parts: 
a Documentation for the manipulator 
b Documentation for the robot controller 

b Operating and programming instructions for the KUKA System Software 
a Documentation relating to options and accessories 
a Parts catalog on storage medium 

Each of these sets of instructions is a separate document 

Representation of warnings and notes 

These warnings are relevant to safety and must be observed. 



These warnings mean that it is certain or highly probable 
that death or severe injuries will occur, if no precautions 

are taken. 


Awarning 

These warnings mean that death or severe injuries may 
occur, if no precautions are taken. 


A CAUTION 

These warnings mean that minor injuries may occur, if 
no precautions are taken. 


WEsBMM 

These warnings mean that damage to property may oc- 
cur, if no precautions are taken. 


a These warnings contain references to safety-relevant information or 
/j\ general safety measures. 

These warnings do not refer to individual hazards or individual pre- 
cautionary measures. 


This warning draws attention to procedures which serve to prevent or remedy 
emergencies or malfunctions: 


a sa a^g iÉæ^Ésgia Procedures marked with this warning must be followed 
\mmrnmm exactly. 


These hints serve to make your work easier or contain references to further 
information. 


1 


Tip to make your work easier or reference to further information. 






ta 








2 Purpose 


2.1 Target group 

This documentation is aimed at users with the following knowledge and skills: 

s Advanced knowledge of electrical and electronic systems 
J 2 Advanced knowledge of the robot controller 
e Advanced knowledge of the Windows operating system 

* For optimal use of our products, we recommend that our customers 
J take part in a course of training at KUKA College. Information about 

the training program can be found at www.kuka.com or can be ob- 

tained directly from our subsidiaries. 


2.2 Intended use 

Use The isolating transformer installation kit is used as a power source for KR C4 

and KR C4 midsize robot controllers. For robot systems for which the "supply 
voltage without transformer" option is not available or for power supply sys- 
tems without a grounded neutral, the voltages are as follows: 

s 380 V 
a 400 V 
5 440 V 
3 480 V 
s 575 V 

The transformer ensures the electrical isolation of the primary and secondary 
sides. 

Misuse Any use or application deviating from the intended use is deemed to be mis- 

use; exampies of such misuse include: 

3 Operation outside the permissible operating parameters 
3 Use in potentially explosive environments 
s Underground operation 
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Product description 


3.1 OverView of the industrial robot 


The industrial robot consists of the following components: 

a Manipulator 
a Robot controller 
s Isolating transformer installation kit 
s Teach pendant 
a Connecting cables 
a Software 
a Options, accessories 



Fig. 3-1: OverView of the industrial robot 

1 Manipulator 4 Robot controller 

2 Connecting cables 5 Isolating transformer installa- 

tion kit 


3 Teach pendant 


3.2 OverView of the isolating transformer installation kit 

Description The transformer is installed in a separate housing under the robot controller. 

The transformer contains a temperature switch which signals to the robot con- 
troller if the winding temperature exceeds the permitted limit. 

The isolating transformer installation kit consists of the following components: 
e Transformer 
a Transformer housing 
s Terminal box 
s Fork slots 
2 Primary fusing Q1/Q7 
a Secondary fusing Q3 
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h Set of rollers 


G> 




1 Main switch (for KR C4 NA: Primary fusing Q1) 

2 Power circuit-breakers Q3/Q7 

3 Terminal strip XT1 

4 Fork slots 

5 Transformer housing 

6 Set of rollers 


3.3 Protective circuit 

Description In compliance with the EMC Directive, all cables with their ground conductors 

and shields are connected to the ground of the robot controller. Ground termi- 
nals are provided in the robot controller and in the transformer housing. 
Ground conductor terminals are avaiiable on all terminal strips. 

The transformer housing and the terminal box are connected to the protective 
circuit by means of ground terminals. The ground conductor terminals of ter- 
minal strip XT1 are connected to the PE rail of the control controller. 



The connections of the ground terminals and/or ground conductor ter- 
minals must not be loosened or removed. Check them regularly to en- 
sure that they are securely fastened. 


10/27 
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Technical data 


4.1 

8 kVA 


Basic data 


Article number 

00-111-256 

Rated power 

7.3/8 kVA+0.5 kVA 80% D.C. (0.5 kVA 
with D.C. 50%) 


380 V AC (for optional transformer 8 kVA 
380 V; Article number 00-220-585) 

400 V AC (for optional transformer 8 kVA 
400 V; Article number 00-220-586) 

Output voltage - : • 

SEC1: 3AC 400 V 

SEC2: 1AC 230 V 

Vector group 

YynOv 

Ambient temperature 

55 °C 

Insulation class 

H 

Specifications 

EN61558 

Miscellaneous 

•• ' : ‘ ' ' ■ . ■ - : 

. .v--- ■ .. : 

Temperature switch 1 80 °C (break con- 
tact) 

Primary fusing EU (Q7) : 

3RV2021-4BA10 (external) 

Set value 14 A 

Primary fusing NA (Q1 

140U-H2C3-C15 (external) 

Set value 15 A 

Secondary fusing (SEC1) (Q3) 

3RV2021-4BA10 (external) 

Set value 14 A 


Article number 

00-111-258 

Rated power • ; 

7.3/8 kVA+0.5 kVA 80% D.C. (0.5 kVA 
with D.C. 50%) 

Input voltage 

440 V AC (for optional transformer 8 kVA 
440 V; Article number 00-220-587) 

480 V AC (for optional transformer 8 kVA 
480 V; Article number 00-220-588) 

575 V AC (for optional transformer 8 kVA 
575 V; Article number 00-220-589) 

Output voltage 

. - : ■ ■■ ■ ■ • -r fy-: •• ■ 

SEC1: 3AC 400 V 

SEC2: 1AC 110 V 

Vector group 

YynOv 

Ambient temperature 

55 °C 

Insulation class 

H 

Specifications 

EN61558 

Miscellaneous 

Temperature switch 1 80 °C (break con- 
tact) 

Primary fusing EU (Q7) 

3RV2021-4BA10 (external) 

Set value 14 A 



IfsSJa tin gJÉa ris fSrmBri! nsfSi latin ntfr n> ^ 



•iPrimaiyTuéiri^-NAXQ^tes^^ 

140U-H2C3-C15 (external) 

Set value 15 A 

1 

3RV2021-4BA10 (external) 


Set value 14 A 



Mctorigrou bi 


|f?rimar/^u|ing1N^|((53^ 


00-111-255 


11.0/13 kVA+0.5 kVA 70% D.C. (0.5 kVA 
with D.C. 50%) 


380 V AC (for optiona! transformer 
1 3 kVA 380 V; Article number 00-220- 

590) 

400 V AC (for optional transformer 
13 kVA 400 V; Article number 00-220- 

591) 


SEC1: 3AC 400 V 
SEC2: 1AC 230 V 


YynOv 


55 °C 


H 


EN61558 


Temperature switch 180 °C (break con- 
tact) 


3RV2021-4DA10 (external) 
Set value 24 A 


140U-H2C3-C20 (external) 
Set value 20 A 


Sec ondary | fus inpl fSlC1^ I( G3) i| 3RV2021-4DA10 (external) 

Set value 24 A 


00-111-257 


11.0/13 kVA+0.5 kVA 70% D.C. (0.5 kVA 
with D.C. 50%) 


440 V AC (for optiona! transformer 
13 kVA 440 V; Article number 00-220- 

592) 

480 V AC (for optional transformer 
13 kVA 480 V; Article number 00-220- 

593) 

575 V AC (for optional transformer 
13 kVA 575 V; Article number 00-220- 

594) 


SEC1: 3AC 400 V 
SEC2: 1AC 110 V 


YynOv 


55 °C 


H 


EN61558 


Temperature switch 1 80 °C (break con- 
tact) 
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Fig. 4-1: Dimensions 

1 Front view 

2 Side view 





5 Safety 


This documentation contains safety instructions which refer specifically to the 
product described here. The fundamental safety information for the industrial 
robot can befound in the "Safety" chapter of the operating orassembly instruc- 
tions for the robot controller. 


The "Safety” chapter in the operating instructions or as- 
sembly instructions of the robot controller must be ob- 
served. Death to persons, severe injuries or considerable damage to 
property may otherwise result. 


AWARNING; 
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KUKA Service 


6.1 Requesting support 

Introduction The KUKA Roboter GmbH documentation offers information on operation and 

provides assistance with troubleshooting. For further assistance, please con- 
tact your local KUKA subsidiary. 

Information The following information is required for processing a support request: 

a Model and serial number of the robot 
a Model and serial number of the controller 
b Model and serial number of the linear unit (if applicable) 
a Model and serial number of the energy supply system (if applicable) 
e Version of the KUKA System Software 
a Optional software or modifications 
a Archive of the software 

For KUKA System Software V8: instead of a conventional archive, gener- 
( ate the special data package for fault analysis (via KrcDiag). 

a Application used 
s Any external axes used 

h Description of the problem, duration and frequency of the fault 

6.2 KUKA Customer Support 

Availability KUKA Customer Support Is available in many countries. Please do not hesi- 

tate to contact us if you have any questions. 

Argentina Ruben Costantini S.A. (Agency) 

Luis Angel Huergo 13 20 
Parque Industrial 
2400 San Francisco (CBA) 

Argentina 

Tel. +54 3564 421033 
, ... Fax +54 3564 428877 

V ventas@costantini-sa.com 

Australia Headiand Machinery Pty. Ltd. 

Victoria (Head Office & Showroom) 

95 Highbury Road 
Burwood 
Victoria 31 25 
Australia 

Tel. +61 3 9244-3500 
Fax +61 3 9244-3501 
vic@headland.com.au 
www.headland.com.au 


Belgium 


Brazi! 


Chile 


China 


Germany 


KUKA Automatisering + Robots N.V. 

Centrum Zuid 1031 
3530 Houthalen 
Belgium 

Tel. +32 11 516160 
Fax +32 1 1 526794 
info@kuka.be 
www.kuka.be 

KUKA Roboter do Brasil Ltda. 

Travessa Claudio Armando, n° 171 
Bloco 5 - Galpoes 51/52 
Bairro Assunfåo 

CEP 09861-7630 Såo Bernardo do Campo - SP 
Brazil 

Tel. +55 11 4942-8299 
Fax +55 11 2201-7883 
info@kuka-roboter.com.br 
www. kuka-roboter.com. br 

Robotec S.A. (Agency) 

Santiago de Chile 
Chile 

Tel. +56 2 331-5951 
Fax +56 2 331-5952 
robotec@robotec.cl 
www.robotec.cl 

KUKA Robotics China Co., Ltd. 

Songjiang Industrial Zone 
No. 388 Minshen Road 
201612 Shanghai 
China 

Tel. +86 21 6787-1888 
Fax +86 21 6787-1803 
www.kuka-robotics.cn 

KUKA Roboter GmbH 
Zugspitzstr. 140 
86165 Augsburg 
Germany 

Tel. +49 821 797-4000 
Fax +49 821 797-1616 
info@kuka-roboter.de 
www.kuka-roboter.de 




France 


KUKA Automatisme + Robotique SAS 

Techvallée 

6, Avenue du Pare 

91140 Villebon S/Yvette 

France 

Tel. +33 1 6931660-0 
Fax +33 1 6931660-1 
commercial@kuka.fr 
www.kuka.fr 


KUKA Robotics India Pvt. Ltd. 

Office Number-7 t German Centre, 

Level 12, Building No. - 9B 

DLF Cyber City Phase III 

122 002 Gurgaon 

Haryana 

India 

Tel. +91 124 4635774 
Fax +91 124 4635773 
info@kuka.in 
www.kuka.in 


KUKA Roboter Italia S.p.A. 
Via Pavia 9/a - int.6 
10098 Rivoli (TO) 

Italy 

Tel. +39 011 959-5013 
Fax +39 011 959-5141 
kuka@kuka.it 
www.kuka.it 


Japan 


KUKA Robotics Japan K.K. 
YBP Technical Center 
134 Godo-cho, Hodogaya-ku 
Yokohama, Kanagawa 
240 0005 
Japan 

Tel. +81 45 744 7691 
Fax +81 45 744 7696 
info@kuka.co.jp 


Canada 


KUKA Robotics Canada Ltd. 

6710 Maritz Drive - Unit 4 

Mississauga 

L5W 0A1 

Ontario 

Canada 

Tel. +1 905 670-8600 
Fax +1 905 670-8604 
info@kukarobotics.com 
www.kuka-robotics.com/canada 


Korea 


Malaysia 


Mexico 


Norway 


Austria 


KUKA Robotics Korea Co. Ltd. 

RIT Center 306, Gyeonggi Technopark 

1271-11 Sa 3-dong, Sangnok-gu 

Ansan City, Gyeonggi Do 

426-901 

Korea 

Tel. +82 31 501-1451 
Fax +82 31 501-1461 
info@kukakorea.com 

KUKA Robot Automation Sdn Bhd 

South East Asia Regional Office 

No. 24, Jalan TPP1/10 

Taman Industri Puchong 

47100 Puchong 

Selangor 

Malaysia 

Tel. +60 3 8061-0613 or -0614 
Fax +60 3 8061-7386 
info@kuka.com. my 

KUKA de México S. de R.L. de C.V. 
Progreso #8 

Col. Centro Industrial Puente de Vigas 
Tlalnepantla de Baz 
54020 Estado de México 
Mexico 

Tel. +52 55 5203-8407 
Fax +52 55 5203-8148 
info@kuka.com. mx 
www.kuka-robotics.com/mexico 

KUKA Sveiseanlegg + Roboter 
Sentrumsvegen 5 
2867 Hov 
Norway 

Tel. +47 61 18 91 30 
Fax +47 61 18 62 00 
info@kuka.no 

KUKA Roboter Austria GmbH 
Vertriebsburo Osterreich 
Regensburger Strasse 9/1 
4020 Linz 
Austria 

Tel. +43 732 784752 
Fax +43 732 793880 
office@kuka-roboter.at 
www.kuka-roboter.at 



Poland 


Portugal 


Russia 


Sweden 


Switzerland 


KUKA Roboter Austria GmbH 

Spolka z ograniczonq odpowiedzialnosciq 

Oddzial w Polsce 

Ul. Porcelanowa 10 

40-246 Katowice 

Poland 

Tel. +48 327 30 32 13 or -14 
Fax +48 327 30 32 26 
ServicePL@kuka-roboter.de 


KUKA Sistemas de Automatizacion S.A. 
Rua do Alto da Guerra n° 50 
Armazém 04 
2910 011 SetObal 
Portugal 

Tel. +351 265 729780 
Fax +351 265 729782 
kuka@mail.telepac.pt 

OOO KUKA Robotics Rus 
Webnaja ul. 8 A 
107143 Moskau 
Russia 

Tel. +7 495 781-31-20 
Fax +7 495 781-31-19 
kuka-robotics.ru 

KUKA Svetsanlåggningar + Robotar AB 
A. Odhners gata 15 
421 30 Våstra Frolunda 
Sweden 

Tel. +46 31 7266-200 
Fax +46 31 7266-201 
info@kuka.se 

KUKA Roboter Schweiz AG 

Industriestr. 9 

5432 Neuenhof 

Switzerland 

Tel. +41 44 74490-90 

Fax +41 44 74490-91 

info@kuka~roboter.ch 

www.kuka-roboter.ch 
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Spain 


South Africa 


Taiwan 


Thailand 


Czech Republic 


KUKA Robots IBÉRICA, S.A. 

Pol. Industria! 

Torrent de la Pastera 

Carrer del Bages s/n 

08800 Vilanova i la Geltru (Barcelona) 

Spain 

Tel. +34 93 8142-353 
Fax +34 93 8142-950 
Comercial@kuka-e.com 
www.kuka-e.com 


Jendamark Automation LTD (Agency) 

76a York Road 

North End 

6000 Port Elizabeth 

South Africa 

Tel. +27 41 391 4700 

Fax +27 41 373 3869 ( 

www.jendarnark.co.za 

KUKA Robot Automation Taiwan Co., Ltd. 

No. 249 Pujong Road 

Jungli City, Taoyuan County 320 

Taiwan, R. O. C. 

Tel. +886 3 4331988 
Fax +886 3 4331948 
info@kuka.com.tw 
www.kuka.com.tw 

KUKA Robot Automation (M)SdnBhd 

Thailand Office 

c/o Maccall System Co. Ltd. 

49/9-10 Soi Kingkaew 30 Kingkaew Road 

Tt. Rachatheva, A. Bangpli ( 

Samutprakarn 

10540 Thailand 

Tel. +66 2 7502737 

Fax +66 2 6612355 

atika@ji-net.com 

www.kuka-roboter.de 

KUKA Roboter Austria GmbH 

Organisation Tschechien und Slowakei 

Sezemickå 2757/2 

193 00 Praha 

Horn! Pocernice 

Czech Republic 

Tel. +420 22 62 12 272 

Fax +420 22 62 12 270 

support@kuka.cz 



Hungary KUKA Robotics Hungaria Kft. 

Fo ut 140 
2335 Taksony 
Hungary 

Tel. +36 24 501609 
Fax +36 24 477031 
info@kuka-robotics.hu 

USA KUKA Robotics Corporation 

51870 Shelby Parkway 
Shelby Township 
48315-1787 
Michigan 
USA 

Tel. +1 866 873-5852 
Fax +1 866 329-5852 
info@kukarobotics.com 
www.kukarobotics.com 

UK KUKA Automation + Robotics 

Hereward Rise 
Hales owen 
B62 8AN 
UK 

Tel. +44 121 585-0800 
Fax +44 121 585-0900 
sales@kuka.co.uk 
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1 Introduction 

1.1 Industrial robot documentation 

The industrial robot documentation consists of the following parts: 

a Documentation for the manipulator 
h Documentation for the robot controller 

b Operating and programming instructions for the KUKA System Software 
s Documentation relating to options and accessories 
a Parts catalog on storage medium 

Each of these sets of instructions is a separate document. 

1.2 Representation of warnings and notes 

Safety These warnings are relevant to safety and must be observed. 



These warnings mean that it is certain or highly probable 
that death or severe physical injury will occur, if no pre- 

cautions are taken 


mmwm 

These warnings mean that death or severe physical inju- 
ry may occur, if no precautions are taken. 


A CAUTION 

These warnings mean that minor physical injuries may 
occur, if no precautions are taken. 



■ 




These warnings mean that damage to property may oc- 
cur, if no precautions are taken. 



These warnings contain references to safety-relevant information or 
general safety measures. These warnings do not refer to individual 
hazards or individual precautionary measures. 



Notes 


These hints serve to make your work easier or contain references to further 
information. 



Tip to make your work easier or reference to further information. 


1.3 Trademarks 

Windows is a trademark of Microsoft Corporation. 
EtherCAT^ 

MnfegrGitup j g a t ra demark of Beckhoff Automation GmbH. 


1.4 Terms used 


Term 

Description 

CCU 

Cabinet Control Unit 

CIB 

Cabinet Interface Board 
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CSP 

Controller System Panel. Display element and 
connection point for USB and network 

Dual NIC card 

Dual network card 

EDS 

Electronic Data Storage (memory card) 

EMD 

Electronic Mastering Device 

EMC 

Electromagnetic compatibility 

KCB 

KUKA Controller Bus 


KCP The KCP {KUKA Control Panel) teach pendant 

has all the operator control and display functions 
required for operating and programming the 
indu stria I robot. 



The KCP variant for the KR C4 is called KUKA 
smartPAD. The general term “KCP”, however, is 
generally used in this documentation. 

KEB 

KUKA Extension Bus 

KLI 

KUKA Line Interface. Connection to higher-level 
control infrastructure (PLC, archiving) 

KOI 

KUKA Operator Panel Interface 

KPC 

Control PC 

KPP 

KUKA Power Pack (drive power supply with 
drive controller) 

KRL 

KUKA Robot Language 

KSB 

KUKA System Bus. Internal KUKA bus for inter- 
nal networking of the controllers with each other 

KSI 

KUKA Service Interface 

KSP 

KUKA Servo Pack (drive controller) 

KSS 

KUKA System Software 

Manipulator 

The robot arm and the associated electrical 
installations 

RDC 

Resolver digital converter. 

SATA connections 

Data bus for exchanging data between the pro- 
cessor and the hard drive 

SG FC 

Servo Gun 

SIB 

Safety Interface Board 

SOP 


US1 

Load voltage (24 V) not switched 

US2 

Load voltage (24 V) switched. Deactivates actu- 
ators, for example, when the drives are deacti- 
vated 

USB 

Universal Serial Bus. Bus system for connecting 
additional devices to a computer 

EA 

External axis (linear unit, Posiflex) 






















































2 Purpose 


2.1 Target group 


This documentation is aimed at users with the following knowledge and skills: 


a Advanced knowledge of electrical and eiectronic systems 
a Advanced knowledge of the robot controller 
h Advanced knowledge of the Windows operating system 


For optimal use of our products, we recommend that our customers 
take part in a course of training at KUKA College. Information about 
the training program can be found at www.kuka.com or can be ob- 
tained directly from our subsidiaries. 



2.2 Intended use 

Use The robot controller is intended solely for operating the following components: 

h KUKA industrial robots 
a KUKA linear units 
a KUKA positioners 

Impermissible Any use or application deviating from the intended use is deemed to be imper- 
misuse missible misuse; examples of such misuse include: 

a Transportation of persons and animals 
b Use as a climbing aid 

a Operation outside the permissible operating parameters 
a Use in potentially explosive environments 
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3 Product description 


3.1 OverView of the industrial robot 


The industrial robot consists of the following components: 
b Manipulator 
a Robot controller 
a Teach pendant 
a Connecting cables 
a Software 
b Options, accessories 



Fig. 3-1: Example of an industrial robot 


1 Manipulator 3 Robot controller 

2 Connecting cables 4 Teach pendant 

3.2 OverView of the robot controller 

The robot controller consists of the following components: 

a Control PC (KPC) 
a Low-voltage power supply unit 

ø Drive power supply with drive controller: KUKA Power Pack (KPP) 
a Drive controller KUKA Servo Pack (KSP) 
a Teach pendant (KUKA smartPAD) 
a Cabinet Control Unit (CCU) 
a Controller System Panel (CSP) 
b Safety Interface Board (SIB) 
a Fuse elements 
a Batteries 
s Fans 

a Connection panel 
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s Set of rollers (optional) 



Fig. 3-2: OverView of robot controlier, front view 


1 

Mains filter 

10 

Brake filter 

2 

Main switch 

11 

CCU 

3 

Side connection panel 

12 

SIB/Extended SIB 

4 

CSP 

13 

Batteries 

5 

Space for integration of op- 
tions 

14 

Fuse elements 

6 

Drive controlier for axes 1 to 3 

15 

Lower connection panel 

7 

Drive controlier for axes 4 to 6 

16 

Set of rollers (optional) 

8 

Drive power supply (drive con- 
troller for axes 7 and 8, option- 
ah 

17 

KUKA smartPAD 


9 Control PC 
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1 Ballast resistor 

2 Heat exchanger 

3 External fan 


4 Low-vo Itage p o we rsupplyunit 

5 KPP and KSP heat sinks 


3.3 KUKA Power Pack 

Description The KUKA Power Pack (KPP) is the drive power supply and generates a rec- 

tified intermediate circuit voltage from an AC power supply. This intermediate 
circuit voltage is used to supply the internal drive controllers and external 
drives. There are 4 different device variants, all having the same size. There 
are LEDs on the KPP which indicate the operating state. 

a KPP without axis amplifier (KPP 600-20) 
a KPP with amplifier for one axis (KPP 600-20-1 x40) 

Peak output current 1x40 A 

s KPP with amplifier for two axes (KPP 600-20-2x40) 

Peak output current 2x40 A 
b KPP with amplifier for one axis (KPP 600-20-1x64) 

Peak output current 64 A 

Functions The KPP has the following functions: 

& KPP central AC power supply connection in interconnected operation 
a Power output with 400 V supply voltage: 14 kW 
a Rated current: 25 A DC 

ø Connection and disconnection of the supply voltage 
« Powering of several axis amplifiers from the DC link 

s Integrated brake chopper through connection of an external ballast resis- 
tor 

s Overload monitoring by the ballast resistor 

s Stopping of synchronous servomotors by means of short-circuit braking 
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KUKA Servo Pack 


Description The KUKA Servo Pack (KSP) is the drive controller for the manipulator axes. 

The re are 3 different device variants, all having the same size. There are LE Ds 
on the KSP which indicate the operating state. 

a KSP for 3 axes (KSP 600-3x40) 

Peak output current 3x 40 A 
a KSP for 3 axes (KSP 600-3x64) 

Peak output current 3x 64 A 
a KSP for 3 axes (KSP 600-3x20) 

Peak output current 3x 20 A 

Functions The KSP has the following functions: 

s Power range: 1 1 kW to 14 kW per axis amplifier 
a Direct infeed of the DC intermediate circuit voltage 
a Field-oriented control for servomotors: Torque contra! 

3.5 Control PC 

Components The control PC (KPC) includes the following components: 

a Motherboard 
a Processor 
a Memory modules 
a Hard drive 

a LAN Dua! NIC network card 
a PC fan 

a Optional modules, e.g. field bus cards 

Functions The control PC (KPC) is responsibie for the following functions of the robot 

controller: 

a User interface 

s Program creation, correction, archiving, and maintenance 
a Sequence control 
a Path planning 
a Control of the drive circuit 
3 Monitoring 
a Safety equipment 

a Communication with external periphery (other controilers, host computers, 
PCs, network) 

3.6 Cabinet Control Unit 

Description The Cabinet Control Unit (CCU) is the central power distributor and communi- 

cation interface for all components of the robot controller. The CCU consists 
of the Cabinet Interface Board (CIB) and the Power Management Board 
(PMB). All data are transferred via this internal communication interface to the 
controller for further processing. If the mains voltage fails, the control compo- 
nents continue to be powered by batteries until the position data are saved and 
the controller has shut down. The charge and quality of the batteries are 
checked by means of a load test. 

Functions a Communication interface for the components of the robot controller 


e Safe inputs and outputs 

s Control of mai n contactors 1 and 2 
s Mastering test 
s KUKA smartPAD plugged in 
a 6 Fast Measurement inputs for customer appiications 
a Monitoring of the fans in the robot controller 
External fan 
s Control PC fan 
a Temperature sensing: 

a Thermostatic switch for transformer 
b Alarm contact for cooling unit 
§ Alarm contact for main switch 
m Temperature sensor for ballast resistor 
s Temperature sensor for internal cabinet temperature 

h The following components are connected to the KPC via the KUKA Con- 
troller Bus: 

a KPP/KSP 

h Resolver digital converter 

s The following operator panels and service devices are connected to the 
control PC via the KUKA System Bus: 

s KUKA Operator Panel Interface 
= KUKA Line Interface 
e Diagnostic LEDs 
s Electronic Data Storage Interface 

Power supply with battery backup 

a KPP 
a KSP 

s KUKA smartPAD 
e Control PC multicore 
a Controller System Panel (CSP) 
a Resolver Digital Converter (RDC) 
a Standard SIB or Standard and Extended SIB 

Power supply without battery backup 

a Motor bråkes 
a External fan 
§ Customer interface 

3.7 Safety Interface Board 

Description The Safety Interface Board (SIB) is an integral part of the safe customer inter- 

face. 2 different SIBs are used in the robot controller, the Standard SIB and 
the Extended SIB, depending on the configuration of the customer interface. 
Each of the 2 boards can be operated on its own or jointly with the other one. 
The Standard SIB and the Extended SIB essentially incorporate sensing, con- 
trol and switching functions. The output signals are provided as electrically iso- 
lated outputs. 

The Standard SIB contains the following safe inputs and outputs: 
s 5 safe inputs 
b 3 safe outputs 
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The Extended SIB contains the following safe inputs and outputs: 

* 8 safe inputs 

s 8 safe outputs 

Functions The Standard SIB has the following functions: 

a Safe inputs and outputs for the digital safety interface X1 1 (XD21 1 ) 

The Extended SIB has the following functions: 

a Safe inputs and outputs for range selection and range monitoring for the 
SafeRobot option 

or optionally 

a Provision of signals for axis range monitoring 

3.8 Resolver Digital Converter 

Description The Resolver Digital Converter (RDC) is used to detect the motor position da- 

ta. 8 resolvers can be connected to the RDC. In addition, the motor tempera- 
tures are measured and evaluated. For non-volatile data storage, the EDS is 
located in the RDC box. 

The RDC is mounted in an RDC box on the base frame of the manipulator. 

Functions The RDC has the following functions: 

s Safe acquisition of up to 8 motor position data streams via resolver 
» Detection of up to 8 motor operating temperatures 
a Communication with the robot controiier 
a Monitoring of the resolver cables 
a The following non-volatile data are stored on the EDS: 
s Position data 
a KUKA configuration 

3.9 Controiier System Panel 

Description The Controiier System Panel (CSP) is a display element for the operating state 

and has the following connections: 

a USB1 
e USB2 
s KLI (optional) 



KUK A 


OverView 



Fig. 3*4: Arrangement of LEDs and connectors on CSP 


Item 

Component - ; • 

Color 

Meaning ; 

. ... ' 

1 

LED 1 

Green 

Operating LED 

2 

LED 2 

White 

Sleep LED 

3 

LED 3 

White 

Automatic LED 

4 

USB 1 

- 

- 

5 

USB 2 

- 

- 

6 

RJ45 

- 

KLI 

7 

LED 6 

Red 

Error LED 3 

8 

LED 5 

Red 

Error LED 2 

9 

LED 4 

Red 

Error LED 1 


3.10 Low-voltage power supply unit 

Description The low-voitage power supply unit provides power to the components of the 

robot controlier. 

A green LED indicates the operating state of the low-voltage power supply 
unit 

3.11 24 V external power supply 

External 24 V power supply is possible via the following interfaces: 
s RoboTeam X57 

If power is supplied externally and the controlier is switched off, the SIB is 
in the fail-safe state, 
a Interface XII 
a Connector X55 

Power supply to the KLI switch in the robot controlier. 

The external power supply to the SIB and CIB boards cannot be isolated. Ifthe 
SIB is supplied externally, the CIB is also supplied externally, and vice versa. 


3.12 Batteries 

Description In the event of a power failure, or if the power is switched off, the batteries en- 

able the robot controlier to be shut down in a controlled manner. The batteries 
are charged via the CCU and the charge is checked and indicated. 
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3.13 Mains filter 


Description The mains filter (interference suppressor filter) suppresses interference volt- 

ages on the power cable. 


3.14 Bus devices 


OverView 



Fig. 3-5: OverView of bus devices 

1 KSP, left 

2 KSP, middle 

3 KPP 

4 Dual NIC card 

5 Ethernet motherboard 

6 KUKA System Bus (KSB) 

7 KUKA Controller Bus (KCB) 


8 Standard/Extended SIB 

9 CCU 

1 0 KUKA Extension Bus (KEB) 

11 RDC 

12 Electronic Mastering Device 
(EMD) 

13 OPI 

14 KUKAsmartPAD 


3.14.1 KCB devices and configuration variants 

KCB devices The KCB includes the following devices: 

a KPP 
s KSP, middle 
a KSP, left 
a RDC 
a C1B 
a EMD 


Configuration 

variants 



‘ "a . 


KLI K A 


Application 

Config. Hil! 

EMD 

RDC 

SG FC 

KSP, middle 

KSP, left 

KPP 

KR without 

EA 

Variant 1 

X 

X 

- 

KSP3x40 

KSP3x40/64 

KPP 

0 

KR with EA 

Variant 2 

X 

X 


KSP 3x40 

KSP 3x40/64 

KPP 

1 

KR with 2 EA 

Variant 3 

X 

X 

X 

KSP3x40 

KSP3x40/64 

KPP 

2 

KR with SG 
without EA 

Variant 4 

X 

X 

X 

KSP3x40 

KSP3x40/64 

KPP 

1 

KR with 2 SG 
or 1 SG and 

1 EA 

Variant 5 

X 

X 


KSP3x40 

KSP 3x40/64 

KPP 

2 


3.14.2 KSB devices and configuration variants 

KSB devices The KSB includes the foliowing devices: 

a CIB SION 
a KCP SION 
a Standard SIB 
a Extended SIB 

Configuration 

variants 


Application # 

; : Gonfig.g;v^ 

CIB 

Standard SIB; 

Extended Sl BM 

Standard Safety without/with 

SOP via PROFIsafe 

Variant 1 

X 

- 

- 

Standard Safety via interface 

Variant 2 

X 

X 

- 

Standard Safety with SOP via in- 
terface 

Variant 3 

X 

X 

X 


3.14.3 KEB devices and configuration variants 

KEB devices The KEB includes the foliowing devices: 

a PROFIBUS master 
a PROFIBUS slave 
m PROFIBUS master/slave 
a Expansion of digital I/Os 16/16 
a DeviceNet master 
a DeviceNet slave 
a DeviceNet master/slave 
a Digital I/Os 16/16 
a Digital I/Os 16/16/4 
a Digital I/Os 32/32/4 

Configuration 

variants 


Application 

Config. 

•BusMM-M .MM- 

Connection of PROFIBUS devices 

Variant 1 

PROFIBUS master 

Connection to line PLC with PROFI- 
BUS interface 

Variant 2 

PROFIBUS slave 
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IConfigM^ 

sBus 


Connection of PROFIBUS devices 

Connection to line PLC with Profi- 
bus interface 

Variant 3 

PROFIBUS master/siave 

Connection of PROFIBUS devices 

Connection of 16 dig. inputs and 16 
dig. outputs with 0.5 A 

Variant 4 

PROFIBUS master 

Expansion of digital 
I/Os 16/16 

Connection to line PLC with PROFI- 
BUS interface 

Connection of 16 dig. inputs and 16 
dig. outputs with 0.5 A 

Variant 5 

PROFIBUS slave 


Connection of PROFIBUS devices 

Connection to line PLC with PROFI- 
BUS interface 

Connection of 16 dig. inputs and 16 
dig. outputs with 0.5 A 

Variant 6 

PROFIBUS master/ 
slave 


Connection of 16 dig. inputs and 16 
dig. outputs with 0.5 A 

Variant 7 

Digital I/Os 16/16 


Connection of 16 dig. inputs and 16 
dig. outputs with 0.5/2 A 

Variant 8 

Digital I/Os 16/16/4 


Connection of 32 dig. inputs and 32 
dig. outputs with 0.5/2 A 

Variant 9 

Digital I/Os 32/32/4 


VKR C2-compatible interface for 
connection to line PLC 

Variant 10 

Retrofit 


Connection of EtherCAT devices 

Variant 11 

- 


Connection of DeviceNet devices 

Variant 1 2 

DeviceNet master 


Connection to line PLC with Devi- 
ceNet interface 

Variant 1 3 

DeviceNet slave 


Connection of DeviceNet devices 

Connection to line PLC with Devi- 
ceNet interface 

Variant 14 

DeviceNet master/slave 

Connection of DeviceNet devices 

Connection of 16 dig. inputs and 16 
dig. outputs with 0.5 A. 

Variant 1 5 

DeviceNet master 

Expansion of digital 
I/Os 16/16 

Connection to line PLC with Devi- 
ceNet interface 

Connection of 16 dig. inputs and 16 
dig. outputs with 0.5 A. 

Variant 16 

DeviceNet slave 


Connection of DeviceNet devices 

Connection to line PLC with Devi- 
ceNet interface 

Connection of 16 dig. inputs and 16 
dig. outputs with 0.5 A. 

Variant 17 

DeviceNet master/ 
slave 



In the following cases a system modification must be carried out by the cus- 
torner using WorkVisual after connecting customer-specific devices to the cor- 
responding interfaces: 

a Connection of PROFIBUS devices 

a Connection of EtherCAT devices 
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3.15 Interfaces 
Note 


OverView 


Lowerconnection 

panel 


The following safety interfaces can be configured in the robot controller 
a Discrete interface X1 1 
a PROFIsafe KLI interface X66 



The discrete interface X1 1 and the PROFIsafe interface cannot be 
connected and used together. 

Only one of the two interfaces can be used at a time. 


The connection panel of the robot controller consists of connections for the fol- 
lowing cables: 

a Power cable / infeed 
a Motor cables to the manipulator 
a Data cables to the manipulator 
n KUKA smartPAD cable 
a PE cables 
s Peripheral cables 

The configuration of the connection panel varies according to the customer- 
specific version and the options required. 



1 XS1 Power supply connection 

2 Slot 1 (»> "Assignment of Slot 1" Page 22) 

3 Slot 2 (>» "Assignment of Slot 2" Page 22) 

4 X7.1 Motor connection for external axis 7 (optional) 

5 Optional 

6 Optional 

7 XII interface 

8 Optional 

9 Optional 

10 XI 9 smartPAD connection 

1 1 X21 RDC connection 

12 X66 PROFIsafe KLI interface 

13 X7.2 Motor connection for external axis 8 (optional) 

14 PE1 Ground conductor to manipulator 

15 PE2 Ground conductor to main infeed 
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“^““l Only interface X1 1 or the PROFlsafe interface X66 can be config- 
ure ^- 


Assignment of 
slot 1 


Assignment of 
siot 2 


Slot 1 can be assigned the following motor connections: 

« X20.1 Motor connector, heavy-duty robot, axes 1-3 

m X8 Motor connector, heavy-duty palletizing robot, axes 1-3 and 6 


Slot 2 can be assigned the following motor connections: 

a X20 Motor connector, axes 1-6 

a X20.4 Motor connector, heavy-duty robot, axes 4-6 

sa X20.4 Motor connector, heavy-duty palletizing robot, axes 5 and 6 



The optional interfaces in the connection panel are described in the 
assembly and operating instructions “Optional Interfaces for KR C4". 


Upper side 
connection panel 


© © © © © © 


:~Q.l r- A* 


Q fr>*0 lo '-'Ho \p b"“£ * : Oi [o rlrfr 






Fig. 3-7: Upper side connection panel, overview 


( 


1 Slot 1 1 

2 Slot 12 

3 Slot 13 

4 Slot 14 

5 Slot 15 

6 Slot 16 


• 

1 

All contactor, relay and valve coils that are connected to the robot 
controller by the user must be equipped with suitable suppressor di- 
odes. RC elements and VCR resistors are not suitable. 


• 

1 

The optional interfaces in the upper side connection panel are de- 
scribed in the assembly and operating instructions “Optional Interfac- 
es for KR C4 midsize". 


3.16 KUKA smartPAD holder (optional) 

Description The optional KUKA smartPAD holder can be used to hang up the smartPAD 

and its connecting cable on the door of the robot controller or on the safety 
fence. 
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OverView 



Fig. 3-8: KUKA smartPAD holder 

1 KUKA smartPAD holder 3 Front view 

2 Side view 


3.17 Cabinet cooling 

Description The control cabinet is divided into two cooling circuits. The inner zone, con- 

taining the control and power electronics, is cooled by a heat exchanger. In the 
outer zone, the ballast resistor and the heat sinks of the KPP and KSP are 
cooled directly by ambient air. 


Upstream installation of filter mats at the ventilation slits 
causes an increase in temperature, leading to a reduc- 


tion in the service life of the installed devices! 


Configuration 




1 Air in let, external fan 

2 Heat sink, low-voltage power 
supply 

3 Air outlet, KPP 

4 Air outlet, KSP 

5 Air outlet, KSP 


6 Air outlet, heat exchanger 

7 Air outlet, mains filter 

8 Heat exchanger 

9 KPC intake duct 
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3.1 8 Mounting plate for customer components 

OverView The mounting plate for customer components can be used for externa! cus- 

tomer equipment depending on the installed hardware options on the mount- 
ing rail TS35. 



Fig. 3-10 

1 Upper mounting plate for customer components 

2 Lower mounting plate for customer components 


( 
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Technical data 


Basic data 


Power supply 
connection 


Environmental 

conditions 


Cabinet type 

KR C4 

Color 

RAL 7016, door KUKA Orange 

Number of axes 

max. 8 

Weight 

160 kg 

Protection classification 

IP 54 

Sound leve! according to 

DIN 45635-1 :: 

average: 67 dB (A) 

: jristållation with other cabinets . . 
(with/without cooling unit) 

Side-by-side, clearance 50 mm 

Load on cabinet roof with even dis- 
tribOtioh ~ : 

1,500 N 


Rated supply voltage 

... 

AC 3x400 V 

The robot controller may only be 
connected to grounded-neutral 
power supply systems. 


.Permissible tolera n ce of rated volt- 1 

400 V -10%/ +10% 

vMairis .freq uericy:|^^^iig-§p? jj; ; mg 

49... 61 Hz 

ISystem impedance up to the con- : 
■fnection point of the robot coritroller .; 

< 300 mQ 

^Rated power input 

13.5 kVA, see rating plate 

_ Mains-side fusing - ■ ■ . 

min. 3x25 A slow-blowing, max. 

3x32 A slow-blowing, see rating 
plate 

•• •••• 

f RCCBTrip cufrent :différanæ|M^ 7 

300 mA per robot controller, univer- 
sal-current sensitive, selective 

lEqUipotentiålibdndinp^^^^^S 

The common neutral point for the 
equipotential bonding conductors 
and ali protective ground conduc- 
tors is the reference bus of the 
power unit. 


Ambient temperature during opera- 
tion without cooling unit rmz % v: 

+5 ...45 °C (278 to 318 K) 

Ambient temperature during stor- . 
age/transportation with batteries 

-25... +40 °C (248 to 313 K) 

Ambient temperature; during stor-r 5 ; 
age/transportation without batteries 

-25 ... +70 °C (248 to 343 K) 

Temperature: change 

max. 1.1 K/min 

Humidity class 

■ - - - .. . 

3k3 acc. to DIN EN 60721-3-3; 

1995 

7 ■ , ■■ V : 

s up to 1000 m above mean sea 
level with no reduction in power 

a 1000 to 4000 m above mean 
sea level with a reduction in 
power of 5%/1 000 m 

‘ ” r: v 7:7 : : . f \ -’.Y- v 7 : . 7 
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Vibration resis- 
tance 


Control unit 
Control PC 


KUKA smartPAD 


Cable Iengths 


To prevent exhaustive discharge and thus destruction of 
Wn&hdå, .JmMIPi the batteries, the batteries must be recharged at regular 
intervals according to the storage temperature. 

If the storage temperature is +20 °C or lower, the batteries must be re- 
charged every 9 months. 

If the storage temperature is between +20 °C and +30 °C, the batteries must 
be recharged every 6 months. 

If the storage temperature is between +30 °C and +40 Q C, the batteries must 
be recharged every 3 months. 


Type of loading 

r.m.s. acceleration (sus- 
tained oscillation) 


ing^rahspor^[iD.unng ^ htiriuoLis 


gpo pefatibh l 


0.37 g 


Frequency range (sustained 
oscillation) 

4-120 Hz 

Acceleration (shock in X/Y/Z 
direction) 

10 g 2.5 g 

Waveform/duration (shock 
in X/Y/Z direction) 

Half-sine/11 ms 


If more severe mechanical stress is expected, the controller must be installed 
on anti-vibration components. 


iSupplyiyoltage 


tMåmiPrdcessoi ligigå^P 

idimm 

IHard drive r - T . '. H 


|S up|iy|Vdltaqelp|ii 
pimensions?( AA/x||})<B)! 
i Dis plav 


fDisplayrsize M 
Interfaces 
■Weight r 


DC 27.1 V±0.1 V 

See shipping version 

See shipping version (min. 2x512 
MB) 

See shipping version 

DC 20. 27.1 V 
approx. 33x26x8 cm 3 
Touch-sensitive color display 

600x800 pixels 
8.4 " 

USB 
1.1 kg 


For cable designations, standard Iengths and optional Iengths, please referto 
the operating instructions or assembly instructions of the manipulator. 

A When using smartPAD cable extensions, only two extensions may be 


a vvi ici i ubiny naurvAU» uauie exienbiuns, umy iwu exiensiuns 

used. An overall cable length of 50 m may not be exceeded. 

4.1 Mountlng plate for customer components 

Upper mounting . power dissipation of jnstølled.ppmVf: max. 50 W 
plate for ponents 

customer compo- Depth of installed components approx. 200 mm 

nents Width 1 “ 650 mm 

Height 150 mm 









Lower mounting 
plate for 

customer compo- 
nents 


Power .djssjpation of installed com- 
ponents 

max. 20 W 

Depth of installed components • ^ - -V 

approx. 200 mm 

Width 

300 mm 

Height ; 

150 mm 


4.2 External 24 V power supply 


PELV external 
power supply 


External voltage : 

PELV power supply unit acc. to EN 
60950 with rated voltage 27 V (1 8 V 
... 30 V), safely isolated 

Continuous current i? -i 

> 8 A 

Cablé crpss-section of power sup- 
ply cable 

> 1 mm 2 

Cable length of power supply cable 

< 50 m, or < 100 m wire length (out- 
going and incoming lines) 


a The cables of the power supply unit must not be routed together with 
power-carrying cables. 


A The minus connection of the external voltage must be grounded by 
the customer. 



Paraliel connection of a basic-insulated device is not permitted. 


4.3 Safety Interface Board 


SIB outputs 


"ø The power contacts must only be fed from a safely isolated PELV 
power supply unit. (»> 4.2 "External 24 V power supply" Page 27) 


Operating voltage, power contacts 

<30V 

Current via power contact 

min. 10 mA 

. .. ; ^ •' • . . • • . - ■ 

< 750 mA 

Cable lengths (cdnnection of actua- 

< 50 m cable lengths 

< 100 m wire length (outgoing and 
incoming lines) 

Cable cross-section (connection of 
actuators) 

£ 1 mm 2 

Switching cycles, Standard SIB . 

Service life: 20 years 

; ■ . ■ . 

■ - 

< 100,000 (corresponds to 13 
switching cycles per day) 

Switching cycles, Extended SIB 

Service life: 20 years 


< 780,000 (corresponds to 106 
switching cycles per day) 


The module must be exchanged when the number of switching cycles is ex- 
ceeded. 
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SIB inputs 


|S witching level pf jhe^puts^^jgg 

The state for the inputs is not 
defined for the voltage range 5 V ... 

11 V (transition range). Eitherthe 

ON state or the OFF state is set. 

OFF state for the voltage range 
from -3 V to 5 V (OFF range). 

ON state for the voltage range from 

11 Vto 30 V(ON range). 

Load current with 24 V supply volt- 

> 10 mA 

llbad current with^ 8;® uppl>^l^" 

> 6.5 mA 

Max. ioad current 

< 15 mA 

Gåble length, terminal - sensor • 

< 50 m t or < 100 m wire length (out- 
going and incoming lines) 

Cable cross-section, test output - 
input connection : 

> 0.5 mm 2 

Capacitive load for the test output?; 
per channel 

< 200 nF 

Resistive load for the test outputs,- : 
per channel - - . : 

< 33 Q 


Test outputs A and B are sustained short-circuit proof. 

The specified currents flow via the contact element connected to the 
input. This must be rated for the maximum current of 15 mA. 


( 


4.4 Dimensions of robot controller 

The dimensions of the robot controller are indicated in the diagram 
(»> Fig. 4-1 ). 
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Fig. 4-1: Dimensions 

1 Front view 

2 Side view 

3 Top view 

4.5 Minimum clearances, robot controller 

The minimum clearances that must be maintained for the robot controller are 
indicated in the diagram (»> Fig. 4-2 ). 

( ; 
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Fig. 4-2: Minimum clearances 



Fig. 4-3: Swing range forcabinet door 

Swing range, standalone cabinet: 
s Door with computer frame approx. 180° 
Swing range, butt-mounted cabinets: 
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ø Doorapprox. 155' 


4.7 Dimensions of the smartPAD holder (optional) 

The diagram (>» Fig. 4A ) shows the dimensions and drilling locations for 
mounting on the robot controller or safety fence. 



Fig. 4-4: Dimensions and drilling locations for smartPAD holder 


4.8 Dimensions of boreholes for floor mounting 

The dimensions of the boreholes for floor mounting are indicated in the dia- 
gram (»> Fig. 4-5 ). 


Dimensions in mm 



Fig. 4-5: Boreholes for floor mounting 
1 View from below 


4.9 Dimensions of boreholes for technology cabinet 

The diagram (>» Fig. 4-6 ) shows the dimensions of the boreholes on the 
KR C4 for fastening the technology cabinet. 



B tftSSiå aU jliaa; 



Fig. 4-6: Fastening the technology cabinet 


1 View from above 

The diagram (»> Fig. 4-7 ) shows the dimensions of the borehoies on the ( 
adapter rails for fastening the technology cabinet. 



Fig. 4-7: Technology cabinet, fastening on mounting rails 


4.10 Plates and labels 


OverView 


The following plates and labels are attached to the robot controller. 



jam 
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1*1 4 »!!«!» 
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Atr-«r» a» Ur.rx 
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«.•ttztArø VW 
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æzzd-KTs sr-Q Ui-rt^\4 
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UOHg 
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Typ KPC2004 
Art Nr. 00105906 
Sn.Nr, 00001 
U: 19-30V 


I IM il li i II 


|MI 

^ 1 ? DA NGfc R- v 

Pm 

é!1ié[|||I| 

\mmm 

BSJESb™ 


<= 780 VDC 


Fig. 4 - 8 : Plates and labels 



The plates may vary slightly from the examples illustrated above de- 
pending on the specific cabinet type or as a result of updates. 
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5 Safety 


5.1 General 

5.1.1 Liability 

The device described in this document is either an industrial robot or a com- 
ponent thereof. 

Components of the industrial robot: 
a Manipulator 
s Robot controller 
a Teach pendant 
a Connecting cables 
a External axes (optional) 

e.g. linear unit, turn-tilt table, positioner 
a Software 
a Options, accessories 

The industrial robot is built using state-of-the-art technology and in accor- 
dance with the recognized safety rules. Nevertheless, misuse of the industrial 
robot may constitute a risk to life and limb or cause damage to the industrial 
robot and to other material property. 

The industrial robot may only be used in perfect technical condition in accor- 
dance with its intended use and only by safety-conscious persons who are ful- 
ly aware of the risks involved in its operation. Use of the industrial robot is 
subject to compliance with this document and with the declaration of incorpo- 
ration supplied togetherwith the industrial robot. Any functional disorders af- 
fecting the safety of the industrial robot must be rectified immediately. 

Safety infor- Safety information cannot be held against KUKA Roboter GmbH. Even if all 

mation safety instructions are followed, this is not a guarantee that the industrial robot 

will not cause personal injuries or material damage. 

No modifications may be carried out to the industrial robot without the autho- 
rization of KUKA Roboter GmbH. Additional components (tools, software, 
etc.), not supplied by KUKA Roboter GmbH, may be integrated into the indus- 
trial robot. The user is liable for any damage these components may cause to 
the industrial robot or to other material property. 

In addition to the Safety chapter, this document contains further safety instruc- 
tions. These must also be observed. 

5.1.2 Intended use of the industrial robot 

The industrial robot is intended exclusively for the use designated in the “Pur- 
pose” chapter of the operating instructions or assembly instructions. 

• Further information is contained in the "Purpose" chapter of the oper- 
1| ating instructions or assembly instructions of the industrial robot. 

Using the industrial robot for any other or additional purpose is considered im- 
permissible misuse. The manufacturer cannot be held liable for any damage 
resulting from such use. The risk lies entirely with the user. 

Operating the industrial robot and its options within the limits of its intended 
use also involves observance of the operating and assembly instructions for 
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the individual components, with particular reference to the maintenance spec- 
ifications. 
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Misuse Any use or application deviating from the intended use is deemed to be imper- 

missible misuse. This includes e.g.: 

& Transportation of persons and animals 
a Use as a climbing aid 

a Operation outside the permissible operating parameters 
a Use in potentiaily explosive environments 
a Operation without additional safeguards 
s Outdoor operation 


5.1.3 EC declaration of conformity and declaration of incorporation 


This industrial robot constitutes partly compieted machinery as defined by the 
EC Machinery Directive. The industrial robot may only be put into operation if 
the following preconditions are met: 

a The industrial robot is integrated into a complete system. ( 

Or: The industrial robot, together with other machinery, constitutes a com- 
plete system. 

Or: All safety functions and safeguards required for operation in the com- 
plete machine as defined by the EC Machinery Directive have been added 
to the industrial robot. 

3 The complete system complies with the EC Machinery Directive. This has 
been confirmed by means of an assessment of conformity. 

The system integrator must issue a declaration of conformity for the complete 
system in accordance with the Machinery Directive. The declaration of confor- 
mity forms the basis for the CE mark for the system. The industrial robot must 
be operated in accordance with the applicable national laws, regulations and 
standards. 

The robot controller is CE certified under the EMC Directive and the Low Volt- 
age Directive. 

Declaration of The industrial robot as partly compieted machinery is supplied with a declara- 

incorporation tion of incorporation in accordance with Annex 1 1 B of the EC Machinery Direc- 
tive 2006/42/EC. The assembly instructions and a list of essential ( 

requirements complied with in accordance with Annex I are integral parts of 
this declaration of incorporation. 

The declaration of incorporation declares that the start-up of the partly com- 
pieted machinery remains impermissible until the partly compieted machinery 
has been incorporated into machinery, or has been assembled with other parts 
to form machinery, and this machinery complies with the terms of the EC Ma- 
chinery Directive, and the EC declaration of conformity is present in accor- 
dance with Annex II A. 

The declaration of incorporation, together with its annexes, remains with the 
system integrator as an integral part of the technical documentation of the 
complete machinery. 


Declaration of 
conformity 


5.1.4 Terms used 


STOP 0, STOP 1 and STOP 2 are the stop definitions according to EN 60204- 
1:2006. 


Axis range 

Range of each axis, in degrees or millimeters, within which it may move. 
The axis range must be defined for each axis. 

Stopping distance 

Stopping distance = reaction distance + braking distance 

The stopping distance is part of the danger zone. 

Workspace 

The manipulator is allowed to move within its workspace. The work- 
space is derived from the individual axis ranges. 

Operator 

The user of the industrial robot can be the management, empioyer or 

(User) 

delegated person responsible for use of the industrial robot. 

Danger zone 

The danger zone consists of the workspace and the stopping distances. 

Service life 

The service life of a safety-reievant component begins at the time of 
delivery of the component to the customer. 

The service life is not affected by whether the component is used in a 
robot controller or elsewhere or not, as safety-reievant components are 
also subject to ageing during storage. 

KCP 

The KCP (KUKA Control Panel) teach pendant has ali the operator con- 
trol and display functions requlred for operating and programming the 
industrial robot. 

The KCP variant for the KR C4 is called KUKA smartPAD. The general 
term “KCP”, however, is generally used in this documentation. 

Manipulator 

The robot arm and the associated electrical installations 

Safety zone 

The safety zone is situated outside the danger zone. 

Safe operationai stop 

The safe operationai stop is a standstill monitoring function. It does not 
stop the robot motion, but monitors whether the robot axes are station- 
ary. If these are moved during the safe operationai stop, a safety stop 
STOP 0 is triggered. 

The safe operationai stop can also be triggered externally. 

When a safe operationai stop is triggered, the robot controller sets an 
output to the field bus. The output is set even if not all the axes were sta- 
tionary at the time of triggering, thereby causing a safety stop STOP 0 to 
be triggered. 

Safety STOP 0 

A stop that is triggered and executed by the safety controller. The safety 
controller immediately switches off the drives and the power supply to 
the bråkes. 

Note: This stop is called safety STOP 0 in this document. 

Safety STOP 1 

A stop that is triggered and monitored by the safety controller. The brak- 
ing process is performed by the non-safety-oriented part of the robot 
controller and monitored by the safety controller. As soon as the manip- 
ulator is at a standstill, the safety controller switches off the drives and 
the power supply to the bråkes. 

When a safety STOP 1 is triggered, the robot controller sets an output to 
the field bus. 

The safety STOP 1 can also be triggered externally. 

Note: This stop is called safety STOP 1 in this document. 
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Safety STOP 2 

A stop that is triggered and monitored by the safety controller. The brak- 
ing process is performed by the non-safety-oriented part of the robot 
controller and monitored by the safety controller. The drives remain acti- 
vated and the bråkes released. As soon as the manipulator is at a stand- 
still, a safe operational stop is triggered. 

When a safety STOP 2 is triggered, the robot controller sets an output to 
the field bus. 

The safety STOP 2 can also be triggered externally. 

Note: This stop is called safety STOP 2 in this document. 

Stop category 0 

The drives are deactivated immediately and the bråkes are applied. The 
manipulator and any external axes (optional) perform path-oriented 
braking. 

Note: This stop category is called STOP 0 in this document. 

Stop category 1 

The manipulator and any external axes (optional) perform path-main- 
taining braking. The drives are deactivated after 1 s and the bråkes are 
applied. 

Note: This stop category is called STOP 1 in this document. 

Stop category 2 

The drives are not deactivated and the bråkes are not applied. The 
manipulator and any external axes (optional) are braked with a path- 
maintaining braking ramp. 

Note: This stop category is called STOP 2 in this document. 

System integrator 
(plant integrator) 

System integrators are people who safely integrate the industrial robot 
into a complete system and commission it. 

TI 

Test mode, Manual Reduced Veiocity (<= 250 mm/s) 

T2 

Test mode, Manual High Veiocity (> 250 mm/s permissible) 

External axis 

Motion axis which is not part of the manipulator but which is controlled 
using the robot controller, e.g. KUKA linear unit, turn-tilt table, Posiflex. 


5.2 Personnel 


The following persons or groups of persons are defined for the industria! robot: 
« User 
s Personnel 



All persons working with the industrial robot must have read and un- 
derstood the industrial robot documentation, including the safety 
chapter. 


( 


User The user must observe the labor laws and regulations. This includes e.g.: 

a The user must comply with his monitoring obligations. 
h The user must carry out instructions at defined intervals. 

Personnel Personnel must be instructed, before any work is commenced, in the type of 

work involved and what exactly it entails as well as any hazards which may ex- 
ist. Instruction must be carried out regularly. Instruction is also required after 
particular incidents or technical modifications. 

Personnel includes: 

& System integrator 
a Operators, subdivided into: 

* Start-up, maintenance and service personnel 
- Operating personnel 
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Cleaning personnel 


* Installation, exchange, adjustment, operation, maintenance and re- 
/ pair must be performed only as specified in the operating or assembly 
instructionsforthe relevant component of the industrial robot and oniy 
by personnel specially trained for this purpose. 


System integrator The industrial robot is safely integrated into a complete system by the system 
integrator. 

The system integrator is responsible for the following tasks: 

3 Installing the industrial robot 
a Connecting the industrial robot 
s Performing risk assessment 

a implementing the required safety functions and safeguards 
a Issuing the declaration of conformity 
a Attaching the CE mark 

a Creating the operating instructions for the complete system 

Operator The operator must meet the following preconditions: 

s The operator must be trained for the work to be carried out 

a Work on the industrial robot must only be carried out by qualified person- 
nel. These are people who, due to their specialist training, knowledge and 
experience, and their familiarization with the relevant standards, are able 
to assess the work to be carried out and detect any potential hazards. 

Example The tasks can be distributed as shown in the following table. 


Tasks 

Operator ; 

Programmer 

System inte- 
grator 

Switch robot controller : 
on/off r 

X 

X 

X 

Start program = 

X 

X 

X 

Séléct program • 

X 

X 

X 

Select operating mode 

X 

X 

X 

Calibration 
(tool, base) 


X 

X 

Master the manipulator 


X 

X 

Configuration . 


X 

X 

Programming 


X 

X 

Start-up • 



X 

Maintenance . • ; 



X 

Repair 



X 

Decommissioning /• 



X 

Transportation 



X 


A Work on the electrical and mechanical equipment of the industrial ro- 
bot may only be carried out by specially trained personnel. 


5.3 Workspace, safety zone and danger zone 

Workspaces are to be restricted to the necessary minimum size. A workspace 
must be safeguarded using appropriate safeguards. 
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The safeguards (e.g. safety gate) must be situated inside the safety zone. In 
the case of a stop, the manipulator and external axes (optional) are braked 
and come to a stop within the danger zone. 

The danger zone consists of the workspace and the stopping distances of the 
manipulator and external axes (optional). !t must be safeguarded by means of 
physical safeguards to prevent danger to persons or the risk of material dam- 
age. 



Fig. 5-1: Example of axis range Al 

1 Workspace 3 Stopping distance 

2 Manipulator 4 Safety zone 

5.4 Triggers for stop reactions 

Stop reactions of the industrial robot are triggered in response to operator ac- 
tions or as a reaction to monitoring functions and error messages. The follow- 
ing tables show the different stop reactions according to the operating mode 
that has been set. 



5*211;T1,T2 " 


Start key released 

STOP 2 

- 

STOP key pressed 

STOP 2 

Drives OFF 

STOP 1 

“Motion enable” input 
drops out 

STOP 2 

Robot controller switched 
off (power failure) 

STOP 0 

Internal error in non- 
safety-oriented part of the 
robot controller 

STOP 0 or STOP 1 

(dependent on the cause of the error) 

Operating mode changed 
during operation 

Safety stop 2 

Safety gate opened (oper- 
ator safety) 

“ 

Safety stop 1 
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5.5 Safety functions 

5.5.1 OverView of the safety functions 

The following safety functions are present in the industrial robot: 
a Mode selection 

a Operator safety (= connection for the guard interlock) 
h EMERGENCY STOP device 
a Enabling device 
a External safe operational stop 
a External safety stop 1 
a External safety stop 2 
a Velocity monitoring in TI 

The safety functions of the industrial robot have the following performance: 
Category 3 and Performance Level d in accordance with EN ISO 13849- 
1:2008. This corresponds to SIL 2 and HFT 1 in accordance with EN 62061. 

This performance only applies under the following conditions, howeven 
a The EMERGENCY STOP button is pressed at least once every 6 months. 
The following components are involved in the safety functions: 
a Safety controller in the control PC 
a KUKA Control Panel (KUKA smartPAD) 
a Cabinet Control Unit (CCU) 
a Resolver Digital Converter (RDC) 
ø KUKA Power Pack (KPP) 
a KUKA Servo Pack (KSP) 
a Safety Interface Board (SIB) (if used) 

There are also interfaces to components outside the industrial robot and to 
other robot controllers. 

ln the a ^ sence °f operational safety functions and safe- 
guards, the industrial robot can cause personal injury or 
material damage. If safety functions or safeguards are dismantled or deacti- 
vated, the industrial robot may not be operated. 

a During system planning, the safety functions of the overall system 
/[\ must also be planned and designed. The industrial robot must be in- 
tegrated into this safety system of the overall system. 



5.5.2 Safety controller 


The safety controller is a unit inside the control PC. It links safety-relevant sig- 
nals and safety-relevant monitoring functions. 

Safety controller tasks: 

b Switching off the drives; applying the bråkes 
b Monitoring the braking ramp 
b Standstill monitoring (after the stop) 
s Velocity monitoring in TI 
s Evaluation of safety-relevant signals 
s Setting of safety-oriented outputs 


5.5.3 Mode selection 


The industrial robot can be operated in the following modes: 
a Manual Reduced Velocity (TI) 
a Manual High Velocity (T2) 
s Automatic (AUT) 
a Automatic External (AUT EXT) 


• 

1 

Do not change the operating mode while a program is running. If the 
operating mode is changed during program execution, the industrial 
robot is stopped with a safety stop 2. 


Operat- 
ing mode 

f Uso «at e-=«3 

■Vélocities ■■v-V 


Program verification: 
Programmed velocity, maxi- 
mum 250 mm/s 
Jog mode: 

Jog velocity, maximum 250 mm/ 
s 


T2 

For test operation 

& Program verification: 

Programmed velocity 
e Jog mode: Not possible 

AUT 

For industrial robots 
without higher-level 
controllers 

s Program mode: 

Programmed velocity 
s Jog mode: Not possible 

AUT EXT 

For industrial robots 
with higher-level con- 
trollers, e.g. PLC 

a Program mode: 

Programmed velocity 
a Jog mode: Not possible 


TI 


For test operation, pro- 
gramming and teach- 
ing 


( 


( 


5.5.4 Operator safety 

The operator safety signal is used for interlocking physicai safeguards, e.g. 
safety gates. Automatic operation is not possible without this signal. In the 
event of a loss of signal during automatic operation (e.g. safety gate is 
opened), the manipulator stops with a safety stop 1 . 

Operator safety is not active in the test modes T 1 (Manual Reduced Velocity) 
and T2 (Manual High Velocity). 
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WARNING 


Following a loss of signal, automatic operation must not 
be resumed merely by closing the safeguard; it must first 
additionally be acknowledged. It is the responsibility of the system integrator 
to ensure this. This is to prevent automatic operation from being resumed in- 
advertently while there are still persons in the danger zone, e.g. due to the 
safety gate closing accidentally. 


b The acknowledgement must be designed in such a way that an actual 
check of the danger zone can be carried out first. Acknowledgement 
functions that do not allow this (e.g. because they are automatically trig- 
gered by closure of the safeguard) are not permissible. 

s Failure to observe this may result in death to persons, severe physical in- 
juries or considerable damage to property. 


5.5.5 EMERGENCY STOP device 

The EMERGENCY STOP device for the industrial robot is the EMERGENCY 
STOP button on the KCP. The button must be pressed in the event of a haz- 
ardous situation or emergency. 

Reactions of the industrial robot if the EMERGENCY STOP button is pressed: 

h The manipulator and any external axes (optional) are stopped with a safe- 
ty stop 1 . 

Before operation can be resumed, the EMERGENCY STOP button must be 
turned to release it. 


AWARNING 


Tools and other equipment connected to the manipulator 
must be integrated into the EMERGENCY STOP circuit 
on the system side if they could constitute a potential hazard. 

Failure to observe this precaution may result in death, severe physical inju- 
ries or considerable damage to property. 


There must always be at least one external EMERGENCY STOP device in- 
stalled. This ensures that an EMERGENCY STOP device is available even 
when the KCP is disconnected. 


(»> 5.5.7 "External EMERGENCY STOP device" Page 44) 


5.5.6 Logging off the higher-level safety controller 


If the robot controller is connected to a higher-level safety controller, switching 
off the robot controller inevitably terminates this connection. 

3 If an SIB interface is used, this triggers an EMERGENCY STOP for the 
overall system. 

s if the PROFIsafe interface is used, the KUKA safety controller generates 
a signal that prevents the higher-level controller from triggering an EMER- 
GENCY STOP for the overall system. 


A WARNING 


If the PROFIsafe interface is used: In his risk assess- 
ment, the system integrator must take into consideration 
whether the fact that switching off the robot controller does not trigger an 
EMERGENCY STOP of the overall system could constitute a hazard and, if 
so, how this hazard can be countered. 

Failure to take this into consideration may result in death to persons, severe 
physical injuries or considerable damage to property. 
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If a robot contra Ile r is switched off, the E-STOP button on 
• -" 1 the KCP is no longer functional. The user is responsible 
for ensuring that the KCP is either covered or removed from the system. This 
serves to prevent operational and non-operational EMERGENCY STOP fa- 
cilitiesfrom becoming interchanged. 

Failure to observe this precaution may result in death to persons, severe 
physica! injuries or considerable damage to property. 


External EMERGENCY STOP device 

There must be EMERGENCY STOP devices available at every operator sta- 
tion that can initiate a robot motion or other potentially hazardous situation. 
The system Integrator is responsible for ensuring this. 

There must always be at least one external EMERGENCY STOP device in- 
stalled. This ensures that an EMERGENCY STOP device is available even 
when the KCP is disconnected. 

External EMERGENCY STOP devices are connected via the customer inter- 
face. External EMERGENCY STOP devices are not included in the scope of 
supply of the industrial robot. 


Enabling device 


The enabling devices of the industrial robot are the enabling switches on the 
KCP. 

There are 3 enabling switches installed on the KCP. The enabling switches 
have 3 positions: 

a Not pressed 
a Center position 
s Panic position 

in the test modes, the maniputator can only be moved if one of the enabling 
switches is held in the central position. 

a Releasing the enabling switch triggers a safety stop 2. 

a Pressing the enabling switch down fully (panic position) triggers a safety 
stop 1 . 

» It is possible, for a short time, to hold 2 enabling switches in the center po- 
sition simultaneously. This måkes it possible to adjust grip from one en- 
abling switch to another one. If 2 enabling switches are held 
simultaneously in the center position for a longer period of time, this trig- 
gers a safety stop after several seconds. 

If an enabling switch malfunctions (Jams), the industrial robot can be stopped 
using the following methods: 

a Press the enabling switch down fully 
o Actuate the EMERGENCY STOP system 
h Release the Start key 

[f ?PWitPKii|OT | The enab,in 9 switches must not be held down by adhe- 
ri [r . S j ve tape Qr 0 tø er means or manipulated in any other 

way. 

Death, serious physical injuries or major damage to property may result. 






5.5.9 External enabling device 

External enabling devices are required if it is necessary for more than one per- 
son to be in the danger zone of the industrial robot. They are connected to the 
robot controller via interface X1 1 or PROFIsafe. 

External enabling devices are not inciuded in the scope of supply of the indus- 
trial robot. 

5.5.10 External safe operational stop 

The safe operational stop can be triggered via an input on the customer inter- 
face. The state is maintained as long as the external signal is FALSE. If the 
external signal is TRUE, the manipulator can be moved again. No acknowl- 
edgement is required. 


5.5.11 External safety stop 1 and external safety stop 2 

Safety stop 1 and safety stop 2 can be triggered via an input on the customer 
( interface. The state is maintained as long as the external signal is FALSE. If 

the external signal is TRUE, the manipulator can be moved again. No ac- 
knowtedgement is required. 

5.5.12 Velocity monitoring in TI 

The velocity at the TCP is monitored in TI mode. If, due to an error, the veioc- 
ity exceeds 250 mm/s, a safety stop 0 is triggered. 

5.6 Additional protective equipment 

5.6.1 Jog mode 

In the operating modes TI (Manual Reduced Velocity) and T2 (Manual High 
Velocity), the robot controller can only execute programs in jog mode. This 
means that it is necessary to hold down an enabling switch and the Start key 
in order to execute a program. 

/" h Releasing the enabling switch triggers a safety stop 2. 

sa Pressing the enabling switch down fully (panic position) triggers a safety 
stop 1 . 

a Releasing the Start key triggers a STOP 2. 

5.6.2 Software limit switches 

The axis ranges of all manipulator and positioner axes are limited by means of 
adjustable software limit switches. These software limit switches only serve as 
machine protection and must be adjusted in such a way that the manipulator/ 
positioner cannot hit the mechanical end stops. 

The software limit switches are set during commissioning of an industrial ro- 
bot. 



Further information is contained in the operating and programming in- 
structions. 



: tt jr 
1 a^i 


IKR^mØsfzi 


5.6.3 Mechanical end stops 

The axis ranges of main axes Al to A3 and wrist axis A5 of the manipulator 
are limited by means of mechanical end stops with buffers. 

Additional mechanical end stops can be installed on the external axes. 


If the manipulator or an external axis hits an obstruction 
or a buffer on the mechanical end stop or axis range lim- 
itation, this can result in material damage to the industrial robot. KUKA Ro- 
boter GmbH must be consulted before the industrial robot is put back into 
operation. (»> 14 "KUKA Service" Page 161) 

The affected buffer must be replaced with a new one before operation of the 
industrial robot is resumed. If a manipulator (or external axis) collides with a 
buffer at more than 250 mm/s, the manipulator (or external axis) must be ex- 
changed or recommissioning must be carried out by KUKA Roboter GmbH. 



5.6.4 Mechanical axis range limitation (optional) 

Some manipulators can be fitted with mechanical axis range limitation in axes 
Al to A3. The adjustable axis range limitation systems restrict the working 
range to the required minimum. This increases personal safety and protection 
of the system. 

In the case of manipulators that are not designed to be fitted with mechanical 
axis range limitation, the workspace must be laid out in such a way that there 
is no danger to persons or material property, even in the absence of mechan- 
ica! axis range limitation. 

If this is not possible, the workspace must be limited by means of photoelectric 
barriers, photoelectric curtains or obstacles on the system side. There must be 
no shearing or crushing hazards at the loading and transfer areas. 


“ ø This option is not available for all robot models. Information on spe- 

ll cific robot models can be obtained from KUKA Roboter GmbH. 


5.6.5 Axis range monitoring (optional) 

Some manipulators can be fitted with dual-channel axis range monitoring sys- 
tems in main axes Al to A3. The positioner axes may be fitted with additional 
axis range monitoring systems. The safety zone for an axis can be adjusted 
and monitored using an axis range monitoring system. This increases person- 
al safety and protection of the system. 



This option is not available for all robot models. Information on spe- 
cific robot models can be obtained from KUKA Roboter GmbH. 


5.6.6 Release device (optional) 

Description The release device can be used to move the manipulator manually after an ac- 

cident or malfunction. The release device can be used for the main axis drive 
motors and, depending on the robot variant, also for the wrist axis drive mo- 
tors. It is only for use in exceptional circumstances and emergencies (e.g. for 
freeing people). 
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A CAUTION 


The motors reach temperatures during operation which 
can cause burns to the skin. Contact must be avoided. 
Appropriate safety precautions must be tåken, e.g. protective g loves must be 
worn. 


Procedure 


1. Switch off the robot controller and secure it {e.g. with a padlock) to prevent 
unauthorized persons from switching it on again. 

2. Remove the protective cap from the motor. 

3. Push the release device onto the corresponding motor and move the axis 
in the desired directlon. 

The directions are indicated with arrows on the motors. It is necessary to 
overcome the resistance of the mechanical motor brake and any other 
loads acting on the axis. 


Moving an axis with the release device can damage the 
motor brake. This can result in personal injury and mate- 
rial damage. After using the release device, the affected motor must be ex- 
changed. 


AWARNlNGj 


5.6.7 Labeling on the industrial robot 

All plates, labels, symbols and marks constitute safety-relevant parts of the in- 
dustrial robot. They must not be modified or removed. 

Labeling on the industrial robot consists of: 

& Identification plates 
a Warning labels 
s Safety symbols 
a Designation labels 
a Cable markings 
a Rating plates 

ø Further information is contained in the technical data of the operating 
J instructions or assembly instructions of the components of the indus- 
trial robot. 


5.6.8 External safeguards 

The access of persons to the danger zone of the industrial robot must be pre- 
vented by means of safeguards. It is the responsibility of the system integrator 
to ensure this. 

Physical safeguards must meet the following requirements: 
a They meet the requirements of EN 953. 

s They prevent access of persons to the danger zone and cannot be easily 
circumvented, 

a They are sufficiently fastened and can withstand all forces that are likely 
to occur in the course of operation, whether from inside or outside the en- 
closure. 

a They do not, themselves, represent a hazard or potential hazard. 
a The prescribed minimum clearance from the danger zone is maintained. 
Safety gates (maintenance gates) must meet the following requirements: 

3 They are reduced to an absolute minimum. 
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h The interlocks (e.g. safety gate switches) are linked to the operator safety 
input of the robot controller via safety gate switching devices or safety 
PLC. 

s Switching devices, switches and the type of switching conform to the re- 
quirements of Performance Level d and category 3 according to EN ISO 
13849-1. 

a Depending on the risk situation: the safety gate is additionally safeguarded 
by means of a locking mechanism that only allows the gate to be opened 
if the manipulator is safely at a standstill. 

s The button for acknowledging the safety gate is located outside the space 
limited by the safeguards. 

ø Further information is contained in the corresponding standards and 
J regulations. These also include EN 953. 

Other safety Other safety equipment must be integrated into the system in accordance with 

equipment the corresponding standards and regulations. 

5.7 OverView of operating modes and safety functions 


The following table indicates the operating modes in which the safety functions 
are active. 
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Safety measures 


General safety measures 


The industrial robot may only be used in perfect technical condition in accor- 
dance with its intended use and only by safety-conscious persons. Operator 
errors can result in personal injury and damage to property. 

It is important to be prepared for possible movements of the industrial robot 
even after the robot controller has been switched off and locked. Incorrect in- 
stallation (e.g. overload) ormechanical defects (e.g. brake defect) can cause 
the manipulator or external axes to sag. If work is to be carried out on a 
switched-off industrial robot, the manipulator and external axes must first be 
moved into a position in which they are unable to move on their own, whether 
the payload is mounted or not. If this is not possible, the manipulator and ex- 
ternal axes must be secured by appropriate means. 


a ^ sence operational safety functions and safe- 
l^ ^ 3 guards, the industrial robot can cause personal injury or 

material damage. if safety functions or safeguards are dismantled or deacti- 
vated, the industrial robot may not be operated. 





KCP 


iSWARNINGR 

Standing underneath the robot arm can cause death or 
serious physical injuries. For this reason, standing un- 
arm is prohibited! 

derneath the robot 


A CAUTION 

The motors reach temperatures during operation which 
can cause burns to the skin. Contact must be avoided. 
precautions must be taken, e.g. protective g loves must be 

Appropriate safety 
worn. 

The user must ensure that the industrial robot is only operated with the KCP 
by authorized persons. 

If more than one KCP is used in the overall system, it must be ensured that 
each KCP is unambiguously assigned to the corresponding industrial robot. 
They must not be interchanged. 

Awarning 

The operator must ensure that decoupled KCPs are im- 

mediately removed from the system and stored out of 
personnel working on the industrial robot. This serves to 

1 and non-operational EMERGENCY STOP facilities from 
nged. 

this precaution may result in death, severe physical inju- 
e damage to property. 

sight and reach of 
prevent operationa 
becoming intercha 
Failure to observe 
ries or considerabl 


External An external keyboard and/or external mouse may only be used if the following 

keyboard, conditions are met: 

external mouse 3 Start-up or maintenance work is being carried out. 
a The drives are switched off. 
a There are no persons in the danger zone. 

The KCP must not be used as long as an external keyboard and/or external 
mouse are connected. 

The external keyboard and/or external mouse must be removed as soon as 
the start-up or maintenance work is completed or the KCP is connected. 

Faults The following tasks must be carried out in the case of faults in the industria! 

robot: 

s Switch off the robot controlier and secure it (e.g. with a padlock) to prevent 
unauthorized persons from switching it on again. 
a indicate the fault by means of a label with a corresponding warning (tag- 
out). 

s Keep a record of the faults. 
s Eliminate the fault and carry out a function test. 

Modifications After modifications to the industrial robot, checks must be carried out to ensure 

the required safety level. The valid national or regional work safety regulations 
must be observed for this check. The correct functioning of all safety circuits 
must also be tested. 

New or modified programs must always be tested first in Manual Reduced Ve- 
locity mode (TI). 

After modifications to the industrial robot, existing programs must always be 
tested first in Manual Reduced Velocity mode (TI). This applies to all compo- 
nents of the industrial robot and includes modifications to the software and 
configuration settings. 
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5.8.2 T ransportation 

Manipulator The prescribed transport position of the manipulator must be observed. Trans- 

portation must be carried out in accordance with the operating instructions or 
assembly instructions of the manipulator. 

Robot controller The robot controller must be transported and installed in an upright position. 

Avoid vibrations and impacts during trans portation in order to prevent damage 
to the robot controller. 

Transportation must be carried out in accordance with the operating instruc- 
tions or assembly instructions of the robot controller. 

The prescribed transport position of the external axis (e.g. KUKA linear unit, 
turn-tilt table, etc.) must be observed. Transportation must be carried out in ac- 
cordance with the operating instructions or assembly instructions of the exter- 
nal axis. 


External axis 
(optional) 


5.8.3 Start-up and recommissioning 

Before starting up systems and devices for the first time, a check must be car- ( 
ried out to ensure that the systems and devices are complete and operationai, 
that they can be operated safely and that any damage is detected. 

The valid national or regional work safety regulations must be observed forthis 
check. The correct functioning of aii safety circuits must also be tested. 



The passwords for logging onto the KUKA System Software as "Ex- 
pert" and “Administrator” must be changed before start-up and must 
only be communicated to authorized personnel. 


The robot controller is preconfigured for the specific in- 
dustrial robot. If cables are interchanged, the manipuia- 
tor and the external axes (optional) may receive incorrect data and can thus 
cause personal injury or material damage. If a system consists of more than 
one manipulator, always connect the connecting cables to the manipulators 
and their corresponding robot controllers. 


* If additional components (e.g. cables), which are not part of the scope 
/j\ of supply of KUKA Roboter GmbH, are Integrated into the industria! 

robot, the user is responsible for ensuring that these components do 
not adversely affect or disable safety functions. 






If the internal cabinet temperature of the robot controller 
differs greatly from the ambient temperature, condensa- 
tion can form, which may cause damage to the electrical components. Do not 
put the robot controller into operation until the internal temperature of the 
cabinet has adjusted to the ambient temperature. 


Function test The following tests must be carried out before start-up and recommissioning: 

General test: 

It must be ensured that: 

a The industrial robot is correctly installed and fastened in accordance with 
the specifications in the documentation. 

s There are no foreign bodies or loose parts on the industrial robot, 
a All required safety equipment is correctly installed and operationai. 

5 The power supply ratings of the industrial robot correspond to the local 
supply voltage and mains type. 
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Machine data 


b The ground conductor and the equipotentia! bonding cable are sufficiently 
rated and correctly connected, 

a The connecting cables are correctly connected and the connectors are 
locked. 

Test of the safety functions: 

A function test must be carried out for the following safety functions to ensure 
that they are functioning correctly: 

a Local EMERGENCY STOP device (= EMERGENCY STOP button on the 
KCP) 

a External EMERGENCY STOP device (input and output) 

3 Enabling device (in the test modes) 
a Operator safety 

5 All other safety-relevant inputs and outputs used 
a Other external safety functions 

Test of reduced velocity control: 

This test is to be carried out as follows: 


1 . Program a straight path with the maximum possible velocity. 

2. Calculate the length of the path. 

3. Execute the path in TI mode with the override set to 100% and time the 
motion with a stopwatch. 


A warnin g 


It must be ensured that no persons are present within the 
danger zone during path execution. Death or severe 


physical injuries may result. 


4. Calculate the velocity from the length of the path and the time measured 
for execution of the motion. 


Control of reduced velocity is functioning correctly if the following results are 
achleved: 


a The calculated velocity does not exceed 250 mm/s. 

a The manipulator executes the path as programmed (i.e. in a straight line, 
without deviations). 


It must be ensured that the rating plate on the robot controller has the same 
machine data as those entered in the declaration of incorporation. The ma- 
chine data on the rating plate of the manipulator and the external axes (option- 
al) must be entered during start-up. 


considerable dams 
data must be loade 

The industrial robot must not be moved if incorrect ma- 
chine data are loaded. Death, severe physical injuries or 
ge to property may otherwise result. The correct machine 

3d. 

Following modifications to the machine data, the safety configuration must be 
checked. 

• 

1 

Further information is contained in the Operating and Programming 
Instructions for System Integrators. 


Following modifications to the machine data, control of the reduced velocity 
must be checked. 
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5.8.3. 1 Start-up mode 


Description The industrial robot can be set to Start-up mode via the smartHMl user inter- 

face. In this mode, the manipulator can be moved in TI or CRR mode in the 
absence of the safety periphery. (CRR is an operating mode specifically for 
use with SafeOperation.) 

a If an SIB interface is used: 

Start-up mode is always possibie if all input signals have the state “logic 
zero". If this is not the case, the robot controller prevents or terminates 
Start-up mode. 

s If the PROFIsafe interface is used: 

If a connection to a higher-level safety system exists or is established, the 
robot controller prevents or terminates Start-up mode. 

Hazards Possibie hazards and risks involved in using Start-up mode: 

a A person walks into the manipulator's danger zone. 
s An unauthorized person moves the manipulator. 

a In a hazardous situation, a disabied external EMERGENCY STOP device 
is actuated and the manipulator is not shut down. 

Additional measures for avoiding risks in Start-up mode: 

s Cover disabied EMERGENCY STOP devices or attach a warning sign in- 
dicating that the EMERGENCY STOP device is out of operation. 

% If there is no safety fence, other measures must be taken to prevent per- 
sons from entering the manipulator^ danger zone, e.g. use of warning 
tape. 

a Use of Start-up mode must be minimized - and avoided where possibie - 
by means of organizational measures. 

Use Intended use of Start-up mode: 

s Only service personnel who have received safety instruction may use 
Start-up mode. 

a Start-up in TI mode or CRR mode when the external safeguards have not 
yet been installed or put into operation. The danger zone must be delimit- 
ed at least by means of warning tape. 

s Fault localization (periphery fault). 

Use of Start-up mode disables all external safeguards. 
| ^T^AlkU.t aag The service personnel are responsible for ensuring that 
there is no-one in or near the danger zone of the manipulator as long as the 
safeguards are disabied. 

Failure to observe this may result in death to persons, physical injuries or 
damage to property. 

Misuse Any use or application deviating from the designated use is deemed to be im- 

permissible misuse. This includes, for example, use by any other personnel. 

KUKA Roboter GmbH accepts no liability for damage orinjurycaused thereby. 
The risk lies entirely with the user. 

5.8.4 Manual mode 

Manual mode is the mode for setup work. Setup work is all the tasks that have 
to be carried out on the industrial robot to enable automatic operation. Setup 
work includes: 


a Jog mode 



a Teach 
a Programming 
s Program verification 

The following must be taken into consideration in manual mode: 

a If the drives are not required, they must be switched off to prevent the ma- 
nipulatororthe externa! axes (optional) from being moved unintentionally. 

New or modified programs must always be tested first in Manual Reduced 
Velocity mode (TI). 

a The manipulator, tooling or external axes (optional) must never touch or 
project beyond the safety fence. 

s Workpieces, tooling and other objects must not become jammed as a re- 
sult of the industrial robot motion, nor must they lead to short-circuits or be 
iiable to fall off. 

s All setup work must be carried out, where possible, from outside the safe- 
guarded area. 

If the setup work has to be carried out inside the safeguarded area, the follow- 
ing must be taken into consideration: 

In Manual Reduced Velocity mode (TI): 

a If it can be avoided, there must be no other persons inside the safeguard- 
ed area. 

If it is necessary for there to be several persons inside the safeguarded ar- 
ea, the following must be observed: 

2 Each person must have an enabling device. 

•2 All persons must have an unimpeded view of the industrial robot. 

2 Eye-contact between all persons must be possible at all times. 

a The operator must be so positioned that he can see into the danger area 
and get out of harrrfs way. 

In Manual High Velocity mode (T2): 

a This mode may only be used if the application requires a test at a velocity 
higher than Manual Reduced Velocity. 

a Teaching and programming are not permissible in this operating mode. 
ø Before commencing the test, the operator must ensure that the enabling 
devices are operational. 

s The operator must be positioned outside the danger zone. 

a There must be no other persons inside the safeguarded area. It is the re- 
sponsibiiity of the operator to ensure this. 

5.8.5 Simulation 

Simulation programs do not correspond exactly to reality. Robot programs cre- 
ated in simulation programs must be tested in the system in Manual Reduced 
Velocity mode (TI). It may be necessary to modify the program. 

5.8.6 Automatic mode 

Automatic mode is only permissible in compliance with the following safety 
measures: 

ø All safety equipment and safeguards are present and operational. 
a There are no persons in the system. 

3 The defined working procedures are ad he red to. 



If the manipulatoror an extemal axis (optional) comes to a standstill for no ap- 
parent reason, the danger zone must not be entered until an EMERGENCY 
STOP has been triggered. 


5.8.7 Maintenance and repair 


After maintenance and repair work, checks must be carried out to ensure the 
required safety level. The valid national or regional work safety regulations 
must be observed for this check. The correct functioning of al! safety circuits 
must also be tested. 

The purpose of maintenance and repair work is to ensure that the system is 
kept operational or, in the event of a fault, to return the system to an operation- 
al state. Repair work includes troubleshooting in addition to the actual repair 
itself. 

The following safety measures must be carried out when working on the indus- 
trial robot: 


a Carry out work outside the danger zone. If work inside the danger zone is 
necessary, the user must define additional safety measures to ensure the 
safe protection of person nei. ( 

s Switch off the industrial robot and secure it (e.g. with a padiock) to prevent 
it from being switched on again. If it is necessary to carry out work with the 
robot controller switched on, the user must define additional safety mea- 
sures to ensure the safe protection of person nei. 

a If it is necessary to carry out work with the robot controller switched on, this 
may only be done in operating mode TI. 

a Label the system with a sign indicating that work is in progress. This sign 
must remain in place, even during temporary interruptions to the work. 

s The EMERGENCY STOP systems must remain active. If safety functions 
or safeguards are deactivated during maintenance or repair work, they 
must be reactivated immediately after the work is completed. 




Before work is commenced on live parts of the robot sys- 
tem, the main switch must be turned off and secured 
against being switched on again. The system must then be checked to en- 
sure that it is deenergized. 

It is not sufficient, before commencing work on live parts, to execute an 
EMERGENCY STOP ora safety stop, or to switch off the drives, as this does 
not disconnect the robot system from the mains power supply in the case of 
the drives of the new generation. Parts remain energized. Death or severe 
physical injuries may result. 


Faulty components must be replaced using new components with the same 
article numbers or equivalent components approved by KUKA Roboter GmbH 
for this purpose. 


Cleaning and preventive maintenance work is to be carried out in accordance 
with the operating instructions. 


Robot controller Even when the robot controller is switched off, parts connected to peripherai 
devices may still carry voltage. The extemal power sources must therefore be 
switched off if work is to be carried out on the robot controller. 

The ESD regulations must be adhered to when working on components in the 
robot controller. 

Voltages in excess of 50 V (up to 780 V) can be present in various components 
for several minutes after the robot controller has been switched off! To prevent 
life-threatening injuries, no work may be carried out on the industrial robot in 
this time. 
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Water and dust must be prevented from entering the robot controller. 

Some robot variants are equipped with a hydropneumatic, spring or gas cylin- 
der counterbalancing system. 

The hydropneumatic and gas cylinder counterbalancing systems are pressure 
equipment and, as such, are subject to obligatory equipment monitoring. De- 
pending on the robot variant, the counterbalancing systems correspond to cat- 
egory 0, II or Eli, fluid group 2, of the Pressure Equipment Directive. 

The user must comply with the applicable national laws, regulations and stan- 
dards pertaining to pressure equipment 

inspection intervals in Germany in accordance with Industriai Safety Order, 
Sections 14 and 15. Inspection bytheuserbeforecommissioning attheinstal- 
lation site. 

The following safety measures must be carried out when working on the coun- 
terbalancing system: 

s The manipulator assemblies supported by the counterbalancing systems 
must be secured. 

a Work on the counterbalancing systems must only be carried out by quali- 
fied personnel. 

The following safety measures must be carried out when handling hazardous 
substances: 

a Avoid prolonged and repeated intensive contact with the skin. 
a Avoid breathing in oil spray or vapors. 
a Clean skin and apply skin cream. 

a To ensure safe use of our products, we recommend that our custom- 
/l\ ers regularly request up-to-date safety data sheets from the manufac- 
turers of hazardous substances. 


5.8.8 Decommissioning, storage and disposal 

The industriai robot must be decommissioned, stored and disposed of in ac- 
cordance with the applicable national laws, regulations and standards. 

5.8.9 Safety measures for “single point of control” 

OverView If certain components in the industriai robot are operated, safety measures 

must be taken to ensure complete implementation of the principle of “single 
point of control" (SPOC). 

Components: 

a Submit interpreter 
a PLC 
a OPC Server 
sa Remote control tools 

a Tools for configuration of bus systems with online functionality 
a KUKA.RobotSensorlnterface 
a External keyboard/mouse 

A The implementation of additional safety measures may be required. 
This must be clarified for each specific application; this is the respon- 
sibility of the system integrator, programmer or user of the system. 








Since only the system integrator knows the safe states of actuators in the pe- 
riphery of the robot controller, it is his task to set these actuators to a safe 
state, e.g. in the event of an EMERGENCY STOP. 


TI, T2 


Submit inter- 
preter, PLC 


OPC server, 
remote control 
tools 


Tools for configu- 
ration of bus 
systems 


Externai 

keyboard/mouse 


In the test modes, the components referred to above (with the exception of the 
externai keyboard/mouse) may only access the industrial robot if the following 
signa Is have the following states: 



iState reiquireÉfQlSROø^P^ii^ 

$USER_SAF 

TRUE 

$SPOC_MOTION_ENABLE 

TRUE 


If motions, (e.g. drives or grippers) are controlled with the Submit interpreter 
or the PLC via the I/O system, and ifthey are not safeguarded by othermeans, 
then this control will take effect even in TI and T2 modes or while an EMER- 
GENCY STOP is active. 

If variables that affect the robot motion (e.g. override) are modified with the 
Submit interpreter or the PLC, this takes effect even in TI and T2 modes or 
while an EMERGENCY STOP is active. 

Safety measures: 

a In the test modes, the system variable $OV_PRO must not be written to 
by the Submit interpreter or the PLC. 

a Do not modify safety-relevant signals and variables (e.g. operating mode, 
EMERGENCY STOP, safety gate contact) via the Submit interpreter or 
PLC. 

If modifications are nonetheless required, all safety-relevant signals and 
variables must be linked in such a way that they cannot be set to a dan- 
gerous state by the Submit interpreter or PLC. 

These components can be used with write access to modify programs, outputs 
or other parameters of the robot controller, without this being noticed by any 
persons iocated inside the system. 

Safety measures: 

e KUKA stipulates that these components are to be used exclusively for di- 
agnosis and visualization. 

Programs, outputs or other parameters of the robot controller must not be 
modified using these components. 

e If these components are used, outputs that could cause a hazard must be 
determined in a risk assessment. These outputs must be designed in such 
a way that they cannot be set without being enabled. This can be done us- 
ing an externai enabling device, for example. 

If these components have an online functionality, they can be used with write 
access to modify programs, outputs or other parameters of the robot control- 
ler, without this being noticed by any persons Iocated inside the system. 

a WorkVisual from KUKA 
a Tools from other manufacturers 
Safety measures: 

b In the test modes, programs, outputs or other parameters of the robot con- 
troller must not be modified using these components. 

These components can be used to modify programs, outputs or other param- 
eters of the robot controller, without this being noticed by any persons Iocated 
inside the system. 
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Safety measures: 

h Only use one operator console at each robot controller. 
a If the KCP is being used for work inside the system, remove any keyboard 
and mouse from the robot controller beforehand. 


5.9 Applied norms and regulations 


Name 

Defimtion 

Edition 

2006/42/EC 

Machinery Directive: 

Directive 2006/42/EC of the European Parliament and of 
the Council of 17 May 2006 on machinery, and amending 
Directive 95/1 6/EC (recast) 

2006 

2004/1 08/EC 

EMC Directive: 

Directive 2004/108/EC of the European Parliament and of 
the Council of 15 December 2004 on the approximation of 
the laws of the Member States relating to electromagnetic 
compatibility and repealing Directive 89/336/EEC 

2004 

97/23/EC 

Pressure Equipment Directive: 

Directive 97/23/EC of the European Parliament and of the 
Council of 29 May 1997 on the approximation of the laws 
of the Member States conceming pressure equipment 

1997 

EN ISO 13850 

Safety of machinery: 

Emergency stop - Principles for design 

2008 

EN ISO 13849-1 

Safety of machinery: 

Safety-related parts of control systems - Part 1 : General 
principles of design 

2008 

EN ISO 13849-2 

Safety of machinery: 

Safety-related parts of control systems, part 2: Validation 

2008 

EN ISO 12100-1 

Safety of machinery: 

Basic concepts, general principles for design - Part 1: 

Basic terminology, methodology 

2003 

EN ISO 12100-2 

Safety of machinery: 

Basic concepts, general principles for design - Part 2: 
Technical principles 

2003 

EN ISO 10218-1 

Industrial robots: 

Safety 

2008 

EN 614-1 

Safety of machinery: 

Ergonomic design principles - Part 1: Terms and general 
principles 

2006 

EN 61000-6-2 

Electromagnetic compatibility (EMC): 

Part 6-2: Generic standards; Immunity for industrial envi- 
ronments 

2005 

EN 61000-6-4 

Electromagnetic compatibility (EMC): 

Part 6-4: Generic standards; Emission standard for indus- 
trial environments 

2007 

EN 60204-1 

Safety of machinery: 

Electrical equipment of machines - Part 1: General 
requirements 

2006 


































6 Planning 


Step 

- ' - Description ; 

Information 

1 

Electromagnetic compatibility 
(EMC) 

(»> 6.1 "Electro- 
magnetic compatibility 
(EMC)" Page 59) 

2 

Installation conditions for robot 
controller 

(»> 6.2 "Installation 
conditions" Page 59) 

3 

Connection conditions 

(»> 6.3 "Connection 
conditions" Page 61) 

4 

Mounting the KUKA smartPAD 
holder (optional) 

{»> 4.7 "Dimensions of 
the smartPAD holder 
(optional)" Page 31) 

5 

Power supply connection 

(»> 6.5 "Power supply 
connection via XI Hart- 
ing connector" Page 63) 

6 

Configure and connect inter- 
face XII 

{>» 6.6.2 "Wiring 
example for safe inputs 
and outputs" Page 67) 

7 

Configure the PROFIsafe inter- 
face 


8 

EtherCAT connection on CIB 

(>» 6.8 "EtherCAT con- 
nection on the CIB" 

Page 77) 

9 

PE equipotential bonding 

(»> 6.9 "PE equipoten- 
tial bonding" Page 77) 

10 

Modification of the system struc- 
ture, exchange of devices 

(»> 11.4 "Modifying the 
system configuration, 
exchanging devices" 

Page 117) 

11 

Operator Safety acknowledge- 
ment 

(>» 6.11 "Operator 
safety acknowledge- 
ment" Page 79) 

12 

Performance Level 

(»> 6.12 "Performance 
level" Page 79) 


6.1 Electromagnetic compatibility (EMC) 

Description If connecting cables (e.g. field buses, etc.) are routed to the controi PC from 

outside, only shielded cables with an adequate degree of shielding may be 
used. The cable shield must be connected with maximum surface area to the 
PE rail in the cabinet using shield terminals (screw-type, no clamps). 


ø The robot controller corresponds to EMC class A, Group 1 , in accor- 
J dance with EN 5501 1 and is intended for use in an industrial setting. 

Ascertaining the electromagnetic compatibility in other environments 

can result in difficulties due to conducted and radiated disturbance that may 
occur. 


6.2 Installation conditions 

The dimensions of the robot controller are indicated in the diagram 
(»> Fig. 6-1 ). 



KUK A 




Dimensions in mm 


H 556 H 




1 Front view 

2 Side view 

3 Top view 

The minimum clearances that must be maintained for the robot controlier are 
indicated in the diagram (>» Fig. 6-2 ). 



Fig. 6-2: Minimum clearances 
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QIBlaflrø 


m 


minimum clearanc 

1 If the minimum clearances are not maintained, this can 

J result in damage to the robot controlier. The specified 
es must always be observed. 


• 

1 

be acc 
possib 
carriec 

Certain maintenance and repair tasks on the robot controlier 
(»> 10 "Maintenance" Page 105) (>» 11 "Repair" Page 109) must 
be carried out from the side or from the rear. The robot controlier must 
essible for this. If the side or rear panels are not accessible, it must be 
le to move the robot controlier into a position in which the work can be 
out. 


The diagram (»> Fig. 6-3 ) shows the swing range for the door. 


k— 50-*j 



Fig. 6-3: Swing range for cabinet door 

Swing range, standalone cabinet: 
a Door with computer frame approx. 1 80° 
Swing range, butt-mounted cabinets: 
m Door approx. 155° 



6.3 Connection conditions 


Power supply 
connection 


Rated supply voltage 

. ■ 

AC 3x400 V 

The robot controlier may only be 
connected to grounded-neutral 
power supply systems. 

Permissible tolerance of rated; yolt-;; 
-age - _ _ _ __ 

400 V -10%/ +10% 

Mains frequency 

49.. .61 Hz 

System impedance up to the con- 
nection point of the robot controlier 

< 300 mO 

Rated power input 

1 3.5 kVA, see rating plate 

. Mains-side fusing 

min. 3x25 A slow-blowing, max. 

. ' : v. ... w . . ■; 

3x32 A slow-blowing, see rating 

■. . : : 

plate 
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iKBsE4MiSS£zé^^ 


^RGGBHrifccurrerit differerice^^i^. 

300 mA per robot controller, univer- 
sal-current sensitive, selective 

iEq u i poténtia! boridlna^ — 

The common neutral point for the 
equipotential bonding conductors 
and all protective ground conduc- 
tors is the reference bus of the 
power unit. 


If the robot controller is operated with a supply voltage 
otherthan that specified on the rating plate, this may 
cause malfunctions in the robot controller and material damage to the power 
supply units. The robot controller may only be operated with the supply volt- 1 
age specified on the rating plate. 


Cable iengths 


PELV external 
power supply 


If the robot controller is connected to a power system 
without a grounded neutral, this may cause malfunc- 
tions in the robot controller and material damage to the power supply units. 
Electrical voltage can cause physical injuries. The robot controller may only 
be operated with grounded-neutral power supply systems. 


For cable designations, standard Iengths and optional Iengths, please refer to 
the operating instructions or assembly instructions of the manipulator. 


ACAUTION 



When using smartPAD cable extensions, only two extensions may be 
used. An overall cable length of 50 m may not be exceeded. 


External voltågél 

PELV power supply unit acc. to EN 
60950 with rated voltage 27 V (1 8 V 
... 30 V), safely isolated 


iGdntiriQbQåWÉS^fit^^s 

> 8 A 

rCableiicmss-sebtlbri^df^wefsuplIi 
■:ply cable,:- ~s===sii ■"/J-ii 

> 1 mm 2 


< 50 m, or < 100 m wire length (out- 
going and incoming lines) 


a The cables of the power supply unit must not be routed together with 
l\ power-carrying cables. 


a The minus connection of the external voltage must be grounded by 
/l\ the customer. 



Parallel connection of a basic-insulated device is not permitted. 


( 


6.4 Fastening the KUKA smartPAD holder (optional) 

OverView The smartPAD holder can be installed on the door of the robot controller or on 

the safety fence. 

The following diagram {>» Fig. 6-4 ) shows the options for fastening the 
smartPAD holder. 
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'Cv3 



Fig. 6-4: smartPAD holder 

1 M6x12 Allen screw 

2 Spring lock washer A6.1 and 
piain washer 


3 Door of robot controller 

4 Iron flat for fence mounting 


6.5 Power supply connection via XI Harting connector 


Description 


A Harting connector bypack is supplied with the robot controller. The customer 
can connect the robot controller to the power supply via connector XI. 







\m, 11 

<r — 5 — J 


Fig. 6-5: Power supply connection XI 

1 Harting connector bypack (optional) 

2 Power supply connection XI 


6.6 Description of interface XII 


Description 


Wiring 


EMERGENCY STOP devices must be connected via interface XII or linked 
together by means of higher-level controllers (e.g. PLC). (>» "SIB outputs" 
Page 27) 

Take the following points into consideration when wiring interface XII: 

h System concept 
s Safety concept 


KA 


6.6.1 Interface XII 


Connector pin 
allocation 


XII 


X253 | 

Ja 

i _ / 

r 
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i 

J8 1 
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1 » L 
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j 


Test output A 
Test output A 
Test output A 
Test output A 
Test output A 

Test output B 
Test output B 
Test output B 
Test output B 
Test output B 

Externa! E-STOP channel A 
External E-STOP channel B 

Operator safety, channel A 
Operator safety, channel B 

Acknowledge operator safety A 
Acknowledge operator safety B 

Safe operational stop A 
Safe operational stop B 

Safety stop 
STOP 2 channel A 

Safety stop 
STOP 2 channel B 

Local E-STOP channel A 
Local E-STOP channel A 

Local E-STOP channel B 
Local E-STOP channel B 

Acknowledge operator safety A 
Acknowledge operator safety A 

Acknowledge operator safety B 
Acknowledge operator safety B 

Perl enabled A 
Peri enabled A 

Perl enabled B 
Peri enabled B 


Fig. 6-6: Interface XII, connector pin allocation 
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XII 



Test output A 

External enabling 1 channel A 
Test output A 

External enabling 2 channel A 
Test output B 

External enabling 1 channel B 
Test output B 

External enabling 2 channel B 


Fig. 6-7: Interface XII, connector pin allocation for external enabling 
switch 


Test output A 

(test signal) 

1 

3 

5 

7 

9 

11 

13 

Makes the pulsed voltage 
available for the individual 
interface inputs of channel A. 

Test output B 

19 

Makes the clocked voltage 



available for the individual 

(test signal) 

21 

interface inputs of channel B. 


23 



25 



27 



29 



31 


Safe operational 

8 

Safe operational stop input for 

stop, channel A 


all axes 

Safe operational 

26 


stop, channel B 



Safety stop, Stop 

10 

Safety stop (Stop 2) input for 

2 channel A 


all axes 

Safety stop, Stop 

28 


2 channel B 



Local E-STOP 

37/38 

Output, floating contacts from 

channel A 


internal E-STOP, (»> "SIB 

Local E-STOP 

55/56 

outputs" Page 27) 

channel B 





Activation of standstill moni- 
toring 

Stop 0 is initiated if the acti- 
vated monitoring is violated. 


Triggering of Stop 2 and acti- 
vation of standstill monitoring 
at standstill of all axes. 

Stop 0 is initiated if the acti- 
vated monitoring is violated. 


The contacts are closed if the 
following conditions are met: 

ø E-STOP on smartPAD not 
actuated 

s Controller switched on and 
operational 

The contacts open if any con- 
dition is not met. 
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External E- 
STOP channel A 

2 

Dual-channel E-STOP input, 
(»> "SIB inputs" Page 28) 

Triggering of the E-STOP 
function in the robot controlier. 

External E- 
STOP channel B 

20 



Acknowledge 
operator safety, 
channel A 

6 

For connection of a dual-chan- 
nel input for acknowledging 
operator safety with floating 

The response of the “Operator 
safety acknowledgement” 
input can be configured in the 

Acknowledge 
operator safety, 
channel B 

24 

contacts, (>» "SIB inputs" 
Page 28) 

KUKA system software. 

After closing the safety gate 
(operator safety), manipulator 
motion can be enabled in the 
automatic modes using an 
acknowledge button outside 
the safety fence. This function 
is deactivated on delivery. 

External 

enabllng 1 chan- 
nel A 

12 

For connection of an external 
dual-channel enabling switch 
with floating contacts 

If no external enabling switch 
is connected, pins 11 and 12 
and pins 13 and 14 must be 

External 

enabling 2 chan- 
nel A 

14 


jumpered. Onlv effective in 
TEST mode. 

External 

enabling 1 chan- 
nel B 

30 

For connection of an external 
dual-channel enabling switch 
with floating contacts 

If no external enabling switch 
is connected, pins 29 and 30 
and pins 31 and 32 must be 

External 

enabling 2 chan- 
nel B 

32 


jumpered. On ly effective in 
TEST mode. 

Operator safety, 
channel A 

4 

For 2-channel connection of a 
safety gate iocking mecha- 

As long as the signal is active, 
the drives can be switched on. 

Operator safety, 
channel B 

22 

nism, (»> "SIB inputs" 

Page 28) 

Only effective in the AUTO- 
MATIC modes. 

Peri enabled 

41 

Output, floating contact 

(»> "Signal “Peri enabled"" 

channel A 

42 

Output, floating contact 

Page 66) 

Peri enabled 

59 

Output, floating contact 


channel B 

60 

Output, floating contact 


Acknowledge 
operator safety, 
channel A 

39 

Output, floating contact for 
operator safety acknowledge- 
ment, connection 1 

Relaying of the acknowledge 
operator safety input signal to 
other robot controllers at the 


40 

Output, floating contact for 
operator safety acknowled ge- 
ment, connection 2 

same safety fencing. 

Acknowledge 
operator safety, 
channel B 

57 

Output, floating contact for 
operator safety acknowledge- 
ment, connection 1 



58 

Output, floating contact for 
operator safety acknowledge- 
ment, connection 2 


Signal “Peri 
enabled” 

The signal “Peri enabled" is setto 1 (active) ifthe following conditions are met: 

s Drives are activated. 

a Safety controlier motion enable signal present. 


a The message “Operator safety opert” must not be active. 
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“Perl enabled” in conjunction with the signal “Safe operational stop” 

a In the case of activation of the signal “Safe operational stop” during the 
motion: 

s Error -> braking with Stop 0. “Peri enabled" eliminated. 
a Activation of the signal “Safe operational stop" with the manipulator sta- 
tionary: 

Release the bråkes, switch drives to servo-control and monitor for restart. 
“Perl enabled" remains active. 
s Signal “FF motion enable" remains active. 

3 US2 voltage (if present) remains active. 
s Signal “Peri enabled" remains active. 

“Peri enabled” in conjunction with the signal “Safety stop 2” 

& In the case of activation of the signal “Safety stop 2": 
bi Stop 2 of the manipulator. 

V Signal “Drive enable” remains active. 

Bråkes remain released. 

Manipulator remains under servo-control. 
s Mo nito ring for restart active. 

5: Signal “Motion enable" is deactivated. 

2 US2 voltage (if present) is deactivated. 
s Signal “Peri enabled" is deactivated. 


A In the cabling for the input signals and test signals in the system, suit- 
able measures must be taken to prevent a cross-connection between 
the voltages (e.g. separate cabling of input signals and test signals). 


* In the cabling for the output signals and test signals in the system, 
/l\ suitable measures must be taken to prevent a cross-connection be- 
1 ' ' tween the output signals of a channel (e.g. separate cabling). 


6.6.2 Wiring example for safe inputs and outputs 


Safe input 


The switch-off capability of the inputs is monitored cyclically. 

The inputs of the SIB are of dual-channel design with external testing. The 
dual-channel operation of the inputs is monitored cyclically. 

The following diagram illustrates the connection of a safe input to a fioating 
contact provided by the customer. 



Fig. 6-8: Connection schematic for safe input 






1 Safe input, SIB 

2 SIB 

3 Robot controller 

4 Interface XII (XD211) or XI 3 (XD213) 

5 Test output channel B 

6 Test output channel A 

7 Input X, channel A 

8 Input X, channel B 

9 System side 

10 Floating contact 

Test outputs A and B are fed with the supply voltage of the SIB. Test outputs 
A and B are sustained short-circuit proof. The test outputs must only be used 
to supply the SIB inputs, and for no other purpose. 

The wiring example can be used to achieve compliance with SIL2 (DIN EN 
62061), Cat. 3 (DIN EN 13849). 


Dynamic testing 


s The switch-off capability of the inputs is tested cyclically. For this, the test 
outputs TA_A and TA_B are switched off alternately. 

a The switch-off pulse length is defined for the SIBs as ti = 625 ps (125 ps 
-2.375 ms). 

s The duration t2 between two switch-off pulses on one channel is 106 ms. 

§ The input channel SIN_x_A must be supplied by the test signal TA_A. The 
input channel SlN_x_B must be supplied by the test signal TA_B. No other 
power supply is permissible. 

a It is only permitted to connect sensors which allow the connection of test 
signals and which provide floating contacts. 

a The signals TA_A and TA_B must not be significantly delayed by the 
switching element. 


f 


Switch-off pulse 
diagram 


J*-t1 > | < t2 t3 

TA/A 0 

7 """ F tT T 

TA/B 0 


SIN_X_A 0 


i 

i _ 

L 

S!N_X_B Q 



▲ 

1 1 

Poll time for 

switch-off test Signal level 

L 


Time 


Fig. 6-9: Switch-off pulse diagram, test outputs 


ti 
t2 
t3 
TA/A 
TA/B 
SIN__X_A 
SIN X B 


Switch-off pulse length (fixed or configurable) 

Switch-off period per channel (106 ms) 

Offset between switch-off pulses of both channels (53 ms) 

Test output channel A 

Test output channel B 

Input X, channel A 

Input X, channel B 
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Safe output On the SIB, the outputs are provided as dual-channel floating relay outputs. 

The following diagram illustrates the connection of a safe output to a safe input 
provided by the customer with extemal test facility. The input used by the cus- 
tomer must be monitored externally for cross-connection. 




Fig. 6-10: Connection schematic for safe output 


1 SIB 

2 Robot controller 

3 Interface X1 1 (XD21 1 ) or XI 3 (XD21 3) 

4 Output wiring 

5 System side 

6 Safe input (Fail Safe PLC, safety switching device) 

7 Test output channel B 

8 Test output channel A 

9 Input X, channel A 
10 Input X, channel B 

The wiring example shown can be used to achieve compliance with SIL2 (DIN 
EN 62061), Cat. 3 (DIN EN 13849). 



6.7 Safety functions via PROFIsafe 


Description 


Reserved bits 


The exchange of safety-relevant signals between the controller and the sys- 
tem is carried out via PROFIsafe. The assignment of the input and output 
states in the PROFIsafe protocol is listed below. In addition, non-safety-orient- 
ed information from the safety controller is sent to the non-safe section of the 
higher-leve! controller for the purpose of diagnosis and control. 


Reserved safe inputs can be pre-assigned by a PLC with the values 0 or 1. In 
both cases, the manipulator will move. if a safety function is assigned to a re- 
served input (e.g. in the case of a software update) and if this input is preset 
with the value 0, then the manipulator would either not move or would unex- 
pectedly come to a standstill. 


KUKA recommends pre-assignment of the reserved inputs with 1. If 
a reserved input has a new safety function assigned to it, and the in- 
put is not used by the customer's PLC, the safety function is not acti- 
vated. This prevents the safety controller from unexpectediy stopping the 
manipulator. 
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0 RES Reserved 1 


The value 1 must be assigned to the input. 

1 NHE Input for external Emergency Stop 

0 = external E-STOP is active 

1 = external E-STOP is not active 

2 BS Operator safety 

Input for access to the safety zone. The signal trig- 
gers a Stop 1 in the Automatic operating modes. Can- 
cellation of this function must be acknowledged, as 
the manipulator must not be allowed to resume 
motion if, for example, a safety gate accidentally 
closes itself. 

0 = operator safety is not active, e.g. safety gate open 

1 = operator safety is active 

3 QBS Acknowledgement of operator safety 

Precondition for acknowledgement of operator safety 
is the signal "Operator safety assured" set in the BS 
bit. 

Note: If the "BS" signal is acknowledged by the sys- 
tem, this must be specified under Hardware options 
in the safety configuration. Information is contained in 
the Operating and Programming Instructions for Sys- 
tem Integrators. 

0 = operator safety has not been acknowledged 

Edge 0 ->1 = operator safety has been acknowledged 

4 SHS1 Safety stop 1 (all axes) 

Signal for safety stop 1 , triggers an intensified ramp 
stop. The manipulator is stopped as quickly as possi- 
ble using failsafe technology. All axes are stopped on 
the path. The drives are switched off after coming to a 
standstill. FF (motion enable) is set to 0. Voltage US2 
is switched off. AF (drives enable) is set to 0 after 
1.5 s. Cancelation of this function does not require 
acknowledgement. 

This function is not permissible for the EMERGENCY 
STOP function. 

0 = safety stop is active 

1 = safety stop is not active 
















5 


SHS2 


Safety stop 2 (all axes) 

Signal for safety stop 2, triggers an intensified ramp 
stop. The manipulator is stopped as quickly as possi- 
ble using failsafe technology. All axes are stopped on 
the path. The drives are not switched off after coming 
to a standstill. Standstill monitoring is activated. FF 
(motion enable) is set to 0. Voltage US2 is switched 
off. Cancelation of this function does not require 
acknowledgement. 

This function is not permissibie for the EMERGENCY 
STOP function. 

0 = safety stop is active 

1 = safety stop is not active 


6 

RES 

7 

RES 



Input byte 1 




1 SBH 










Description 


Supply voltage US2 (signal for switching the second 
supply voltage, US2, without battery backup) 

If this output is not used, it should be set to 0. 

0 = switch off US2 

1 = switch on US2 

Note: Whether and how input US2 is used must be 
specified under Hardware options in the safety con- 
figuration. Information is contained in the Operating 
and Programming Instructions for System Integra- 
tors. 


Safe operational stop (ali axes) 

Precondition: All axes are stationary 

The function does not trigger a stop, it only activates 
the safe standstill monitoring. After activation of the 
function, the system monitors that all axes maintain 
their position. 

Cancelation of this function does not require acknowl- 
edgement. 

This function is not permissibie for the EMERGENCY 
STOP function. 

0 = safe operational stop is active. 

1 = safe operational stop is not active. 


Reserved 11 

The value 1 must be assigned to the input. 


Reserved 12 

The value 1 must be assigned to the input. 


Reserved 13 

The value 1 must be assigned to the input. 


Reserved 14 

The value 1 must be assigned to the input. 
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6 RES 



Reserved 1 5 

The value 1 must be assigned to the input. 


Shutdown PROFIsafe Acknowiedge 

The system confirms that it has received the shut- 
down signal. A second after the "SP” (Shutdown 
PROFIsafe) signal has been set by the controiler, the 
requested action is executed, without the need for 
confirmation from the PLC, and the controiler shuts 
down. 

0 = confirmation is not active 

1 = confirmation is active 



== =- Descriptio n ■■ _ . ' " . . 

NHL 

Local E-STOP (local E-STOP triggered) 

0 = local E-STOP is active 

1 = local E-STOP is not active 

AF 

Drives enable (the internal safety controiler in the 

KRC has enabled the drives so that they can be 
switched on) 

0 = drives enable is not active (the robot controiler 
must switch the drives off) 

1 = drives enable is active (the robot controiler must 
switch the drives to servo-contro!) 

FF 

Motion enable (the internal safety controiler in the 

KRC has enabled robot motions) 

0 = motion enable is not active (the robot controiler 
must stop the current motion) 

1 = motion enable is active (the robot controiler may 
trigger a motion) 

ZS 

One of the enabling switches is in the center position 
(enabling in test mode) 

0 = enabling is not active 

1 = enabling is active 

PE 

The signal “Peri enabled" is set to 1 (active) if the fol- 
lowing conditions are met: 

§ Drives are activated. 

s Safety controiler motion enable signal present. 

3 The message “Operator safety open” must not be 
active. 

(»> "Signal "Peri enabled"" Page 66) 

AUT 

The manipulator is in AUT or AUT EXT mode. 

0 = AUT or AUT EXT mode is not active 

1 = AUT or AUT EXT mode is active 
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Bit 

Signa! 

Description . - . - - 

6 

TI 

The manipulator is in Manual Reduced Velocity 
mode. 

0 = TI mode is not active 

1 = TI mode is active 

7 

T2 

The manipulator is in Manual High Velocity mode. 

0 = T2 mode is not active 

1 = T2 mode is active 


£ Bit 


- V. _ : Description 

:: if- •• "gggf? 

0 

NHE 

External E-STOP has been triggered. 

0 = external E-STOP is active 

1 = external E-STOP is not active 

1 

BS 

Operator safety 

0 = operator safety is not assured 

1 = operator safety is assured (input BS = 1 and, if 
configured, input QBS acknowledged) 

2 

SHS1 

Safety stop 1 (al! axes) 

0 = Safety stop 1 is not active 

1 = Safety stop 1 is active (safe state reached) 

3 

SHS2 

Safety stop 2 (all axes) 

0 = Safety stop 2 is not active 

1 = Safety stop 2 is active (safe state reached) 

4 

RES 

Reserved 1 3 

5 

RES 

Reserved 14 

6 

PSA 

PROFIsafe active (display of state of robot controller 
as PROFIsafe device bus device) 

Precondition: PROFINET must be installed on the 
controller. 

0 = robot controller on PROFIsafe bus is not active 

1 =s robot controller on PROFIsafe bus is active 

7 

SP 

Shutdown PROFIsafe (the robot controller 
announces termination of the PROFIsafe connection) 

If the PLC transmits the SPA signal as confirmation 
after receiving the SP signal, PSA is set to 0 and the 
controller is shut down. 

One second after the SP signal has been set, the 

PSA output is reset by the robot controller, without 
confirmation from the PLC, and the controller is shut 
down. 

0 = announcement of termination of connection is not 
active 


1 = announcement of termination of connection is 
active 





























6.7.1 Schematic circuit diagram of PROFIsafe enabling switch 

Description An external enabling switch can be connected to the higher-level safety con- 

trolier. The signals {ZSE make contact and External panic break contact) must 
be correctly linked to the PROFIsafe signals in the safety controller. The re- 
sulting PROFIsafe signals must then be routed to the PROFIsafe of the KR 
C4. The response to the external enabling switch is then identical to that for a 
discretely connected X1 1 . 


Signals 


AUT (from KR C4) 

External enabling switch / 

Customer signal, make contact 

AUT (from KR C4) 

Panic, external ^ 

Customer signal, break contact 


>1 


>1 


SHS2 (to KR C4) 
0 = stop triggered 


SHS1 (to KR C4) 
0 = stop triggered 


Fig. 6-11: Schematic circuit diagram of external enabling switch 

s Enabling switch center position (make contact closed (1) = enabled) OR 
AUT at SHS2 

» Panic (break contact open (0) = panic position) = AND not AUT at SHS1 


( 


6.7.2 SafeOperation via PROFIsafe (optional) 


Description 


Reserved bits 


Input byte 2 


The components of the industria! robot move within the limits that have been 
configured and activated. The actual positions are continuously calculated and 
monitored against the safety parameters that have been set. The safety con- 
troller monitors the industrial robot by means of the safety parameters that 
have been set. If a component of the industrial robot violates a monitoring limit 
or a safety parameter, the manipulator and external axes (optional) are 
stopped. The PROFIsafe interface can be used, for example, to signal a vio- 
lation of safety monitoring functions. 

Reserved safe inputs can be pre-assigned by a PLC with the values 0 or 1. In 
both cases, the manipulator will move. If a safety function is assigned to a re- 
served input (e.g. in the case of a software update) and if this input is preset 
with the value 0, then the manipulator would either not move or would unex- 
pectedly come to a standstill. ( 


ø KUKA recommends pre-assignment of the reserved inputs with 1. If 
a reserved input has a new safety function assigned to it, and the in- 
put is not used by the customer's PLC, the safety function is not acti- 
vated. This prevents the safety controller from unexpectedly stopping the 
manipulator. 


Bit 

Signal 

Description 

0 

JR 

Mastering test (input for mastering test refer- 
ence switch) 

0 = reference switch is active (actuated). 

1 = reference switch is not active (not actu- 
ated). 
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VRED 

Reduced axis-specific and Cartesian velocity 
(activation of reduced velocity monitoring) 

0 = reduced velocity monitoring is active. 

1 = reduced velocity monitoring is not active. 

SBH1 ... 6 

Safe operational stop foraxis group 1 ... 6 

Assignment: Bit 2 = axis group 1 ... bit 7 = axis 
group 6 

Signal for safe operational stop. The function 
does not trigger a stop, it only activates the safe 
standstill monitoring. Cancelation of this func- 
tion does not require acknowledgement. 

0 = safe operational stop is active. 

1 = safe operational stop is not active. 


Input byte 3 


Input byte 4 



Bit 


0 ... 7 RES 



Bit 


0 ... 7 UER1 ... 8 


Reserved 25 ... 32 

The value 1 must be assigned to the inputs. 


Description ; 


Monitoring spaces 1 ... 8 

Assignment: Bit 0 = monitoring space 1 ... bit 7 
= monitoring space 8 

0 = monitoring space is active. 

1 = monitoring space is not active. 


Input byte 5 




. Description ; v : - ... 


UER9 ... 16 Monitoring spaces 9 ... 16 

Assignment: Bit 0 = monitoring space 9 ... bit 7 
= monitoring space 16 

0 = monitoring space is active. 

1 = monitoring space is not active. 


Input byte 6 



0 ... 7 WZ1 ... 8 


Tool selection 1 ... 8 

Assignment: Bit 0 = tool 1 ... bit 7 = tool 8 

0 = tool is not active. 

1 = tool 1 is active. 

Exactly one tool must be selected at all times. 


Input byte 7 



0 ... 7 WZ9 ... 16 


Tool selection 9 ... 16 

Assignment: Bit 0 = tool 9 ... bit 7 = tool 16 

0 = tool is not active. 

1 = tool 1 is active. 

Exactly one tool must be selected at all times. 
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Output byte 2 


Output byte 3 


Output byte 4 



ISighallisiii 


so 

SafeOperation active 

SafeOperation activation status 

0 = SafeOperation is not active. 

1 = SafeOperation is active. 

RR 

Manipulator referenced 

Mastering test display 

0 = mastering test required. 

1 = mastering test performed successfully. 

JF 

Mastering error 

Space monitoring is deactivated because at 
least one axis is not mastered. 

0 = mastering error. Space monitoring has been 
deactivated. 

1 = no error. 

VRED 

Reduced axis-specific and Cartesian velocity 
(activation status of reduced velocity monitor- 
ing) 

0 = reduced velocity monitoring is not active. 

1 = reduced velocity monitoring is active. 

SBH1 ... 2 

Activation status of safe operational stop for 
axis group 1 ... 2 

Assignment: Bit 4 = axis group 1 ... bit 5 = axis 
group 2 

0 - safe operational stop is not active. 

1 - safe operational stop is active. 

RES 

Reserved 23 ... 24 


Sig 


0... 7 MR1 ... 8 



Reserved 25 ... 32 


Alarm space 1 ... 8 

Assignment: Bit 0 = alarm space 1 (associated 
monitoring space 1) ... bit 7 = alarm space 8 
(associated monitoring space 8) 

0 = space is violated. 

1 - space is not violated. 

Note: The signal is only set to 1 in the event of 
a workspace violation if the corresponding mon- 
itoring space is active, i.e. it must have been 
configured as "always active” or switched to 
active by means of the corresponding PRO- 
Flsafe input (input byte 4). 
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Output byte 5 


Output byte 6 


Output byte 7 


Bit ^ 

Signal 

Description 

0 ... 7 

MR9 ... 16 

Alarm space 9 ... 16 

Assignment: Bit 0 = alarm space 9 (associated 
monitoring space 9) ... bit 7 = alarm space 16 
(associated monitoring space 16) 

0 = space is violated. 

1 = space is not violated. 

Note: The signal is only set to 1 in the event of 
a workspace violation if the corresponding mon- 
itoring space is active. i.e. it must have been 
configured as “always active" or switched to 
active by means of the corresponding PRO- 
Flsafe input (input byte 5). 


Bit 

Signal 

Description 

0 ... 7 

RES 

Reserved 48 ... 55 


Bit 

Signal 



Description 

4 "] 

0 ... 7 

RES 

Reserved 56 ... 63 


6.8 EtherCAT connection on the CIB 

Descriptlon Connector X44 on the CIB is the interface for connection of EtherCAT slaves 

inside the robot controller (on the mounting plate for customer components). 
The EtherCAT line remains in the robot controller. The EtherCAT line can be 
routed out of the robot controller via the optional connector X65. Information 
about connector X65 can be found in the assembly and operating instructions 
of the optional KR C4 interfaces. 



The devices in the EtherCAT line must be configured with WorkVisu- 
ai. 



1 CIB 

2 EtherCAT connection X44 


6.9 PE equipotential bonding 


Description 


The following cables must be connected before start-up: 





a A 16 mm 2 cable as equipoterttial bonding between the manipulator and 
the robot controller. 

s An additionai PE conductor between the central PE rail of the supply cab- 

inet and the PE bolt of the robot controller. A cross section of 16 mm 2 is 
recommended. 



Fig. 6-13: Equipotential bonding from robot controller to manipulator via 
cable duct 


1 PE to central PE rail of the supply cabinet 

2 Connection panel on robot controller 

3 Equipotential bonding connection on the manipulator 

4 Equipotential bonding from the robot controller to the manipulator 

5 Cable duct 

6 Equipotential bonding from the start of the cable duct to the main equi- 
potential bonding 

7 Main equipotential bonding 

8 Equipotential bonding from the end of the cable duct to the main equi- 
potential bonding 



Fig. 6-14: Equipotential bonding, robot controller - manipulator 



1 PE to central PE rail of the supply cabinet 

2 Connection panel on robot controller 

3 Equipotential bonding from the robot controller to the manipulator 

4 Equipotential bonding connection on the manipulator 

6.10 Modifying the system configuration, exchanging devices 

Description The system configuration of the industrial robot must be configured using 

WorkVisual in the following cases: 

a Installation of KSS/VSS 8.2 

This is the case if a KSS/VSS 8.2 package is installed without KSS/VSS 
8.2 already being present (because it has been uninstalled or deleted or 
has never been installed). 

a The hard drive has been exchanged. 
a A device has been replaced by a device of a different type. 
a More than one device has been replaced by a device of a different type. 
a One or more devices have been removed. 
h One or more devices have been added. 
a Two or more devices have been interchanged. 

if a device is exchanged, at least one KCB, KSB or KEB device is replaced by 
a device of the same type. Any number of KCB, KSB and KEB devices can be 
exchanged until all devices in the KCB, KSB and KEB have been replaced si- 
multaneousiy by devices of the same type. Simultaneous exchange of two 
identical components of the KCB is not possible. Only one of the identical com- 
ponents may be exchanged at any one time. 

« The interchanging of 2 identical devices can only occur in the case of 
the KSP3x40 if the current system configuration contains 2 KSP3x40. 


6.11 Operator safety acknowledgement 

A dual-channel acknowledge button must be installed outside the physical 
safeguard. The closing of the safety gate must be confirmed by pressing the 
( acknowledge button before the industrial robot can be started again in Auto- 

matic mode. 

6.12 Performance level 

The safety functions of the robot controller conform to category 3 and Perfor- 
mance Level d according to EN ISO 1 3849-1 . 

6.12.1 PFH values of the safety functions 

The safety values are based on a service life of 20 years. 

The PFH value classification of the controller is only valid ifthe E-STOP button 
is tested at least once every 6 months. 

When evaluating system safety functions, it must be remembered that the 
PFH values for a combination of multiple controllers may have to be taken into 
consideration more than once. This is the case for RoboTeam systems or 
higher-levei hazard areas. The PFH value determined for the safety function 
at system level must not exceed the limit for PL d. 


Exchanging 

devices 



The PFH values relate to the specific safety functions of the different controller 
variants. 

Safety function groups: 
e Standard safety functions 
« Operating mode selection 
= Operator safety 
s EMERGENCY STOP device 
32 Enabling device 
s External safe operational stop 
= External safety stop 1 
= External safety stop 2 
s Velocity monitoring in TI 
s Safety functions of KUKA.SafeOperation (option) 
a Monitoring of axis spaces 
« Monitoring of Cartesian spaces 
2 Monitoring of axis velocity 

2 Monitoring of Cartesian velocity ( 

2 Monitoring ot axis acceleration 
Safe operational stop 
■m Tool monitoring 

OverView of controller variant PFH values: 


iRobot cbntroltéiWanariti^= mz- 


KR C4 

< 1 x 1 0' 7 

VKR C4 PRO Fl safe and retrofit interfaces VKR C2 

< 1 x 10- 7 

KR C4 with KUKA.SafeOperation 

< 1 x 10' 7 

VKR C4 PROFIsafe with KUKA.SafeOperation 

< 1 x 10' 7 

VKR C4 retrofit interface VKR C1, except external EMER- 
GENCY STOP and operator safety functions 

< 1 x 10- 7 

VKR C4 retrofit interface VKR C1, external EMERGENCY 
STOP and operator safety functions 

5 x 1 0" 7 








7 Transportation 




7.1 Transportation using lifting tackle 


Preconditions 


Necessary 

equipment 

Procedure 


b The robot controller must be switched off. 
a No cables may be connected to the robot controller. 
n The door of the robot controller must be closed. 
b The robot controller must be upright. 

a The antl-toppling bracket must be fastened to the robot controller. 
Lifting tackle with orwithout lifting frame. 


1 . Attach the lifting tackle with or without a lifting frame to all 4 transport eye- 
bolts on the robot controller. 



Fig. 7-1: Transportation using lifting tackle 


1 Transport eyebolts on the robot controller 

2 Correctly attached lifting tackle 

3 Correctly attached lifting tackle 

4 Incorrectly attached lifting tackle 


2. Attach the lifting tackle to the crane. 


Æwarning 


If the suspended robot controller is transported too quick- 
ly, it may swing and cause injury or damage. Transport 


the robot controller slowly. 
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3. Slowly lift and transport the robot controller. 

4. Slowly lowerthe robot controller at its destination. 

5. Unhook lifting tackle on the robot controller. 

7.2 Transportation by fork lift truck 


Preconditions 


Procedure 


s The robot controller must be switched off. 
s No cables may be connected to the robot controller. 
a The door of the robot controller must be closed. 
a The robot controller must be upright. 

s The anti-toppling bracket must be fastened to the robot controller. 



Fig. 7-2: Transportation by fork lift truck 

1 Robot controller with fork slots 

2 Robot controller with transformer installation kit 


7.3 Transportation by pallet truck 


Preconditions 


Procedure 


s The robot controller must be switched off. 
a No cables may be connected to the robot controller. 
s The door of the robot controller must be closed. 
a The robot controller must be upright. 

s The anti-toppling bracket must be fastened to the robot controller. 



Fig. 7-3: Transportation by pallet truck 


1 Robot controller with anti-toppling bracket 

2 Robot controller in raised position 



7.4 


Transportation with the set of rollers (optional) 


Description 


The robot controller rollers may only be used to roll the cabinet into and out of 
a row of cabinets - not to transport the cabinet over longer distances. The floor 
must be leve! and free from obstacles, as there is a permanent risk of toppling. 


MQWii 


lf the robot controller is towed by a vehicle (fork lift truck, 
electrical vehicle), this can result in damage to the rollers 
and to the robot controller. The robot controller must not be hitched to a ve- 
hicle and transported using its rollers. 
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8 Start-up and recommissioning 

8.1 Start-up overview 


• 

1 

stance 

Forthi 

This is an overview of the most important steps during start-up. The 
precise sequence depends on the application, the manipulator type, 
the technology packages used and other customer-specific circum- 
s. 

s reason, the overview does not claim to be comprehensive. 


• 

1 

This overview refers to the start-up of the industrial robot. The start- 
up of the overall system is not within the scope of this documentation. 


Manipulator 




feéiiÉsgirf étM 

1 

Carry out a visual inspection of the manipula- 
tor. 

Detailed information is contained 
in the operating or assembly 
instructions for the manipulator, in 
the chapter “Start-up and recom- 
missioning". 

2 

Install the manipulator mounting base (mount- 
ing base, machine frame mounting or booster 
frame). 

3 

Install the manipulator. 


Electrical system 


Step 

. . Description 

Information 

4 

Carry out a visual inspection of the robot con- 
troller. 

“ 

5 

Make sure that no condensation has formed in 
the robot controller. 

“ 

6 

Install the robot controller. 

(»> 8.2 "Installing the robot con- 
troller" Page 86) 

7 

Connect the connecting cables. 

(»> 8.3 "Connecting the stan- 
dard connecting cables" Page 87) 

8 

Plug in the KUKA smartPAD. 

(>» 8.6 "Plugging in the KUKA 
smartPAD" Page 97) 

9 

Connect the equipotential bonding between the 
manipulator and the robot controller. 

(>» 8.7 "Connecting the PE 
equipotential bonding" Page 98) 

10 

Connect the robot controller to the power sup- 
ply. 

(>» 8.8 "Connecting the robot 
controller to the power supply" 

Page 98) 

11 

Reverse the battery discharge protection mea- 
sures. 

(»> 8.9 "Reversing the battery 
discharge protection measures" 
Page 99) 

12 

Configure and connect interface XII. 

{»> 8.10 "Configuring and con- 
necting connectorXII" Page 99) 

13 

Drive configuration modified 

{»> 8.11 "System configuration 
of the industrial robot modified" 

Page 100) 

14 

Start-up mode 

(»> 8.12 "Start-up mode" 

Page 100) 

15 

Switch on the robot controller. 

(>» 8.13 "Switching on the robot 
controller" Page 101) 


Issued: 05.01.2012 Version: BA KR C4 midsize V2 en 85/173 




























a ■,.. - j ■ i ^ ====;= CT - -, r , .,-.., , , 


" V Stép sj. 


i hformåtiOiP^H^ 

16 

Check the safety equipment. 

Detailed information is contained 
in the operating and assembly 
instructions for the robot controller, 
in the chapter “Safety”. 

17 

Configure the inputs/outputs between the robot 

Detailed information can be found 


controller and the periphery. 

in the field bus documentation. 

Software 

• • Stpp ;4;i; 



18 

Check the machine data. 

M U V EJI 1 al 1 

Detailed information is contained 

19 

Master the manipulator without a load. 

in the operating and programming 
instructions 

20 

Mount thetool and master the manipulator with 
a load. 

21 

Check the software limit switches and adapt 
them if required. 


22 

Calibrate the tool. 

In the case of a fixed tool: calibrate external 

TCP. 


23 

Enter the load data. 


24 

Calibrate the base (optional). 

In the case of a fixed tool: calibrate workpiece 
(optional). 


25 

If the manipulator is to be controlled from a 

Detailed information is contained 


host computer or PLC: configure Automatic 

in the Operating and Programming 


External interface. 

Instructions for System Integra- 
tors. 


4 Long text names of inputs/outputs, flags, etc., can be saved in a text 
"H file and imported after a reinstaliation. In this way, the iong texts do 

not need to be re-entered manually for each manipulator. Further- 

more, the long text names can be updated in application programs. 


Accessories Precondition: the manipulator is ready to move, i.e. the software start-up has 

been carried out up to and including the item “Master the manipulator without 
!oad". 


:il; WM DeSCfiptiom- ^r?.""' ; :V 1 

s Information^^- 

Optional: install and adjust external energy supply system, 
taking the programming into consideration. 

Detailed information can be found 
in the energy supply system docu- 
mentation. 

Positionally accurate manipulator option: check data. 



8.2 Installing the robot controller 


Procedure 1. Install the robot controller. The minimum clearances to walls, other cabi- 

nets, etc. must be observed. 

2. Check the robot controller for any damage caused during transportation. 

3. Check that fuses, contactors and boards are fitted securely. 

4. Secure any modules that have come loose. 

5. Check that all screwed and clamped connections are securely fastened. 





6. The operator must cover the warning label Read manual with the label in 
the relevant local language. (>» 4.10 "Plates and labels" Page 32) 


( 

\ 



8.3 Connecting the standard connecting cables 

OverView n A connecting cable set is supplied with the industrial robot. In the standard 

version this consists of: 
s Motor cables to the manipulator 
a Data cables to the manipulator 
a The following cables may be provided for additional applications: 
s Motor cables for external axes 
a Peripheral cables 

The robot controller is preconfigured for the specific in- 
dustrial robot. If cables are interchanged, the manipula- 
tor and the external axes (optional) may receive incorrect data and can thus 
cause personal injury or material damage. If a system consists of more than 
one manipulator, always connect the connecting cables to the manipulators 
and their corresponding robot controllers. 



Procedure 


1 . Route the motor cables to the manipulator junction box separately from the 
data cables. Connect standard connector X20 (or X20.1/X20.4 for heavy- 
duty robot). 

2. Route the motor cables of external axes 7 and 8 (optional) to the manipu- 
lator junction box separately from the data cables. Insert connectors X7.1 
and X7.2. 

3. Route the data cables to the manipulator junction box separately from the 
motor cable. Plug in connector X21. 

4. Connect the peripheral cables. 



Fig. 8-1: Example: Installing the cables in the cable duct 


1 Cable duct 

2 Separating webs 

3 Welding cables 


4 Motor cables 

5 Data cables 



8.3.1 Standard motor cables, X20 


Connector pin 
allocation 



8.3.2 Motor cables for heavy-duty robot, X20.1 and X20.4 


Connector pfn 
aliocation 


X20.1 


i X1 J ui ,, , 

Al L 

jvi il 

t Mului Ml Ul 
j A2 ; 

j jwi i ! 

i ! s. Mului Ml VI 

il A3 i 

! X31 L Mf 

-jJ 

l > Motor Mi wi 

Hf i 

,M All i 

— ~ v. oraKe, axis ivi i 

Li A12J. 

| 

] X2 | U1 ^ 

y S Diaxe, axis ivi i 

Hf 1 

Bl l 

cm H 

jP jvi i 1 

; ■; t. Mului M2 Ul 

i I B2 * 

1 Si j W1 i I 

1 > s. Motor M2 VI 

t R3 * 

1 X32 ' Mf 

1 ^ 

^ Y S Motor M2 WI 

Hf J ; 

* B11> 

i -v r: v. oraKe, axis ivi<£ 

k Li 6121 „ 

i 1 

X3 jui 

y s Draxe, axis ivi^ 

Hf i 

C1 i 

! jv-! i j 

■ 1 > Motor M3 Ul 

li C2 

J wi ! S 

?- Motor Mo VI 

rvn ) 

i v 

X33 | 3 L|il 

Y S Motor Mo wi 

Hf : 

C11 i . . 

v oraKe, axis ivio 

! J 4 : i C12 j, „ . . 

1 i 

| XI i ui 

Y v DraKe, axis ivio 

Hf 

X20.4 

Al i 

Ivi II 

n V Motor M4 Ul 

i * A2 ; 

JW1 i ! 

S Molof M4 VI 

i i A3 t 

| 1 ,? 

j X31 j ! Mf 

_ y ^ Motor M4W1 

Hf ; 

A11L , 

i- ~ s Braxe, axis ivi4 

14 ; i Al 2 ; 

Y S Brake, axts M4 

I X2 | Hi‘ i 

i Ul \ ,, Bl ■. 

r J vi 

p S Motor MO U i 

! ; DO ; 

jo. i WI 1 ! 

> Molof M5 VI 

; j DO j 

! W I F 

! ^ X32 j Mf 

1 

r y s. Motor Mb WI 

Hl' i 

..... B11 j. 

i s- oraxe, axis ivio 

LJ B12L .. 

“-4 

{ \ 

! X3 jui ^ 

Y > Draxe, axis ivio 

Hf 

ci L 

! n 

! IVI i i 

n v Motor M6 Ul 

i \ C2 > . . 

i n 

1 j WI ! i 

" 1 ! ! s Mului Mo VI 

! Q3 ; 

1 “M y 

| X33 j 3 Mf 

! J V- Mului Mb WI 

Hf : 

C11 > 

— s- tsraKe, axis ivib 

i 1 4 ; ; ci2 : 

! "V b C Brake, axis M6 




Fig. 8-3: Connector pin aliocation forX20.1 and X20.4 


24 V 
0 V 


24 V 
0 V 


24 V 
0 V 


24 V 
0 V 


24 V 
0 V 


24 V 
0 V 
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8.3.3 Motor cable for external axis, X7.1 (optional) 


Connector pin 
aliocation 



Fig. 8-4: Connector pin aliocation X7.1 


8.3.4 Motor cable for external axis, X7.2 (optional) 


Connector pin 
aliocation 





8.3.5 Data cables, X21 


Connector pin 
allocation 



X21 



Not used 

+24 V PS1 
GND 

Not used 
Not used 
Not used 
Not used 
Not used 
TPF0_P 
TPFI_P 
TPF0_N 
TPFI N 


Fig. 8-6: Connector pin allocation forX21 


8.4 Connecting the palletizing robot connecting cables (optionai) 

OverView a A connecting cable set is supplied with the industrial palletizing robot. In 

the standard version this consists of: 

Motor cables to the manipulator 
a Data cables to the manipulator 
a The following cables may be provided for additional applications: 
s Motor cables for extern al axes 
a Peripheral cables 
a 


The robot controller is preconfigured for the specific in- 
dustrial robot. If cables are interchanged, the manipula- 
tor and the external axes (optionai) may receive incorrect data and can thus 
cause personal injury or material damage. If a system consists of more than 
one manipulator, always connect the connecting cables to the manipulators 
and their corresponding robot controllers. 


NGER- 


Procedure 


1 . Depending on the specific option, raute the following motor cables to the 
manipulator junction box separately from the data cables and connect 
them: 

Connector X20, 4-axis or 5-axis palletizing robot 
s Connector X20.1/X20.4, heavy-duty robot, 5-axis palletizing robot 
Connector X8, heavy-duty robot, 4-axis palletizing robot 

2. Route the motor cables of external axes 7 and 8 to the manipulator junc- 
tion box separately fram the data cables. Insert connectors X7.1 and X7.2. 

3. Route the data cables to the manipulator junction box separately from the 
motor cable. Plug in connector X21. 

4. Connect the peripheral cables. 






Fig. 8-7: Example: Instailing the cables in the cable duct 

1 Cabie duct 4 Motor cables 

2 Separating webs 5 Data cables 

3 Welding cables 



( 
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8.4.1 5-axis heavy-duty palletizing robot, motor cables X20.1 And X20.4 


Connector pin 

allocation r v . "i 

! X1 J ui 

X20.1 

Al L 

n 

! J V1 H 
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t MoLoi Ml Ul 

A2 j. 
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il 
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! X2 > ,, > 


i 

c 
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Hi« i 
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y s tsraKe, axis iviz u v 

Hu i 

«. ci L _ 

; j vi j i 

1 

i 
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1 

t 
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i 
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Hl' : 

C11 L „ . . 

i 
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C12 '■ 
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i 

s Brake, axis M3 0 V 
Hu 

X20.4 
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i 
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— In 
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! i i ; 

! J VI i ! 
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C2 . 

1 T i j 
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s Moloi M6 VI 

I C7 

f X33 ! — |I J 

S A ^J3 

i 

v Molor M6 WI 

Hit : 

C11 ; 

i T, 


v Brake, axis M6 24 V 
C12 > 

■V ~ 

i ! L 

1 Brake, axis M6 0 V 

Hi' 


Fig. 8-8: 5-axis palletizing robot, connector pin allocation X20.1 and 
X20.4 



8.4.2 4-axis heavy-duty palletizing robot, motor cables X8 


Connector pin 
allocation 


r- -j 
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Fig. 8-9: 4-axis heavy-duty palletizing robot, connector pin allocation X8 
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8.4.3 5-axis palletizing robot, motor cables X20 


Connector pin 
ailocation 
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Motor Ml Ul 
Motor Ml VI 
Motor Ml W1 

Brake, axls Ml 24 V 
Brake, axis Ml 0 V 

Motor M2 Ul 
Motor M2 VI 
Motor M2 W1 

Brake, axis M2 24 V 
Brake, axis M2 0 V 

Motor M3 Ul 
Motor M3 VI 
Motor M3 W1 

Brake, axis M3 24 V 
Brake, axis M3 0 V 


Motor M5 Ul 
Motor M5 VI 
Motor M5 W1 

Brake, axis M5 24 V 
Brake, axis M5 0 V 

Motor M6 Ul 
Motor M6 VI 
Motor M6 W1 

Brake, axis M6 24 V 
Brake, axis M6 0 V 


Fig. 8-10: 5-axis palletizing robot, connector pin ailocation X20 


8.4.4 4-axis palletizing robot, motor cables X20 


Connector pin 
ailocation 
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Fig. 8-11: 4-axis palletizing robot, connector pin ailocation X20 


8.4.5 Palletizing robot motor cabie for external axis, X7.1 and X7.2 



The motor cabie must not exceed a total length of 50 m. 
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Y7 1 



Motor M7 Ul 
Motor M7 VI 
Motor M7 W1 

Brake, axis M7 24 V 
Brake, axis M7 0 V 


Motor M8 Ul 
Motor M8 VI 
Motor M8 W1 

Brake, axis M8 24 V 
Brake, axis M8 0 V 


Fig. 8-12: Palletizer, external axes 7 and 8 



8.5 Fastening the KUKA smartPAD holder (optional) 

Procedure a Fasten the smartPAD holder on the door of the robot controller or on the 

wall. (»> 6.4 "Fastening the KUKA smartPAD holder (optional)" 

Page 62) 

8.6 Plugglng in the KUKA smartPAD 

Procedure a Plug the KUKA smartPAD to XI 9 on the robot controller. 

R N I NT^I ^ smartPAD is disconnected, the system can no ion- 

l ^ ! i ger be switched off by means of the EMERGENCY 

STOP button on the smartPAD. For this reason, an external EMERGENCY 
STOP must be connected to the robot controller. 

The user is responsible for ensuring that the smartPAD is immediately re- 
moved from the system when it has been disconnected. The smartPAD must 
be stored out of sight and reach of personnel working on the industrial robot. 
This prevents operational and non-operational EMERGENCY STOP facili- 
ties from becoming interchanged. 

Failure to observe these precautions may result in death to persons, severe 
physical injuries or considerable damage to property. 
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gasassaaiE 


Connector pin 
allocation XI 9 



TPF0_P 

TPF0_N 

TPFI_P 

TPFI_N 

KCP plugged in (B) 0 V 
Not used 

KCP plugged in (A) 24 V 

Not used 
Not used 
Not used 
+24 V PS2 
GND 



8.7 Connecting the PE equipotential bonding 

Procedure 1 . Connect an additionai PE conductor between the central PE rail of the 

supply cabinet and the PE bolt of the robot controtler. 

2. Connect a 1 6 mm 2 cable as equipotential bonding between the manipula- 
tor and the robot controller. 

(>» 6.9 "PE equipotential bonding" Page 77) 

3. Carry out a ground conductor check for the entire industrial robot in accor- 
dance with DIN EN 60204-1. 

8.8 Connecting the robot controller to the power supply 

Description The robot controller is connected to the mains via a Harting connector XI . 


if the robot controller is connected to a power system 
without a grounded neutral, this may cause malfunc- 
tions in the robot controller and material damage to the power supply units. 
Electrical voltage can cause physical injuries. The robot controller may only 
be operated with grounded-neutral power supply systems. 


ACAUTION 


Q1/1 

Q1/3 

Q1/5 


GND 


XI 


Ijp 4_^ 


-IP 


LI 
L2 
L3 
N * 


■If- 



Not assigned 
Not assigned 
PE 


Fig. 8-14: Connector pin allocation XI 


N* Option for service Socket 


Precondition 


a Robot controller is switched off. 



Procedure 


63 The power cabie is de-energized. 
a Connect the robot controller to the power supply via XI 



8.9 Reversing the battery discharge protection measures 

Description To prevent the batteries from discharging before the controller has been start- 

ed up for the first time, the robot controller is supplied with connectorX305 dis- 
connected from the CCU. 

Procedure b Plug connector X305 into the CCU. 



Fig. 8-15: Battery discharge protection X305 
1 Connector X305 on the CCU 


8.10 Configuring and connecting connector XII 
Precondition s Robot controller is switched off. 

Procedure 1 . Configure connector X1 1 in accordance with the system and safety con- 

cepts. (>» 6.6 "Description of interface X1 1" Page 63) 

2. Connect interface connector X1 1 to the robot controller. 

Connector X1 1 may only be plugged in or unplugged 
when the robot controller is switched off. If connector 
X1 1 is plugged in or unplugged when energized, damage to property may oc- 
cur. 




8.11 System configuration of the industrial robot modified 


Description The system configuration of the industrial robot must be configured using 

WorkVisual in the following cases: 

a Installation of KSS/VSS 8.2 

This is the case if a KSS/VSS 8.2 package is installed without KSS/VSS 
8.2 already being present (because it has been uninstalled or deleted or 
has never been installed). 

a The hard drive has been exchanged. 
a A device has been replaced by a device of a different type. 
a More than one device has been replaced by a device of a different type. 
s One or more devices have been removed. 
a One or more devices have been added. 
a Two or more devices have been interchanged. 

8.12 Start-up mode 

Description The industrial robot can be set to Start-up mode via the smartHM! user inter- ( 

face. In this mode, the manipulator can be moved in TI or CRR mode in the 
absence of the safety periphery. (CRR is an operating mode specifically for 
use with SafeOperation.) 

s If an SIB interface is used: 

Start-up mode is always possible if all input signals have the state “logic 
zero". If this is not the case, the robot controller prevents or terminates 
Start-up mode. 

§ If the PROFIsafe interface is used: 

If a connection to a higher-ievel safety system exists or is estabiished, the 
robot controller prevents or terminates Start-up mode. 

Hazards Possible hazards and risks involved in using Start-up mode: 

s A person walks into the manipulator’s danger zone. 
s An unauthorized person moves the manipulator. 

s In a hazardous situation, a disabled external EMERGENCY STOP device 
is actuated and the manipulator is not shut down. 

Additionai measures for avoiding risks in Start-up mode: ( 

s Cover disabled EMERGENCY STOP devices or attach a warning sign in- 
dicating that the EMERGENCY STOP device is out of operation. 

» If there is no safety fence, other measures must be taken to prevent per- 
sons from entering the manipulator’s danger zone, e.g. use of warning 
tape. 

3 Use of Start-up mode must be minimized - and avoided where possible - 
by means of organizational measures. 

External safeguards are disabled in Start-up mode. Ob- 
S erve the safety instructions relating to Start-up mode. 

(»> 5.8.3. 1 "Start-up mode" Page 52) 

In Start-up mode, the system switches to the following simulated input image: 

5 The external EMERGENCY STOP is not active. 

3 The safety gate is o pen. 
a No safety stop 1 has been requested. 
a No safety stop 2 has been requested. 
a No safe operational stop has been requested. 






atécdttimissionmc 


u ku 


SafeOperation or 
SafeRangeMoni- 
toring signal 
mapping 


s Only for VKR C4: E2 is closed. 

If SafeOperation or SafeRangeMonitoring is used, Start-up mode also influ- 
ences other signals. 


1 


Information about the effects of Start-up mode in conjunction with Sa- 1 
feOperation or SafeRangeMonitoring can be found in the documen- 
tation SafeOperation and SafeRangeMonitoring. 

Mapping of standard signals 
Byte 0: 0100 1110 
Bytel: 0100 0000 

Byte 2: 1111 1111 
Byte 3: 1111 1111 
Byte 4: 1111 1111 
Byte 5: 1111 1111 
Byte 6: 1000 0000 
Byte 7: 0000 0000 


8.13 Switching on the robot controller 

Preconditions » The door of the robot controller is closed. 

a All electrical connections are correct and the power supply is within the 
specified limits. 

s It must be ensured that no persons or objects are present within the dan- 
ger zone of the manipulator. 

a All safety devices and protective measures are complete and fully func- 
tional. 

a The internal temperature of the cabinet must have adapted to the ambient 
temperature. 

A We recommend that all motions of the manipulator should be trig- 
gered from outside the safety fencing. 

( Procedure 1 . Switch on the mains power to the robot controller. 

2. Unlock the EMERGENCY STOP button on the KUKA smartPAD. 

3. Switch on the main switch. The control PC begins to run up the operating 
system and the control software. 





9 Operation 

9.1 KUKA smartPAD teach pendant 

9.1.1 Front view 

Function The smartPAD is the teach pendant for the industrial robot. The smartPAD has 

ail the operator control and display functions required for operating and pro- 
gramming the industrial robot. 

The smartPAD has a touch screen: the smartHMI can be operated with a fin- 
ger or Stylus. An extemal mouse or external keyboard is not necessary. 



The general term "KCP” (KUKA Control Panel) is often used in this 
documentation for the smartPAD. 


OverView 



Fig. 9-1: KUKA smartPAD, front view 
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9.1.2 Rear view 


OverView 


Description 



Fig. 9-2: KUKA smartPAD, rear view 


1 Enabling switch 

2 Start key (green) 

3 Enabling switch 


4 USB connection 

5 Enabling switch 

6 Identification plate 


" -Element : "r 

Identification 

plate 

Identification plate 

Start key 

The Start key is used to start a program. 

Enabling 

switch 

The enabling switch has 3 positions: 

a Not pressed 
s Center position 
s Panic position 

The enabling switch must be held in the center position 
in operating modes TI and T2 in order to be abie to jog 
the manipulator. 

In the operating modes Automatic and Automatic Exter- 
nal, the enabling switch has no function. 

USB connec- 
tion 

The USB connection is used, for example, for archiving 
and restoring data. 

On ly for FAT32-formatted USB sticks. 





10 Maintenance 


Description 

Maintenance 

symbols 


c 


Maintenance work must be performed at the specified maintenance intervals 
after commissioning by the customer. 





Oil change 

Lubricate with grease gun 
Lubricate with brush 
Tighten screw/nut 

Check component, visual inspection 
Ciean component 
Exchange battery 


Preconditions 



a The robot controller must be switched off and secured to prevent unau- 
thorized persons from switching it on again. 


WÅRNING 


Cables with white sheathing remain under mains voitage 
even with the main switch turned off! This mains voitage 


can cause life-threatening injuries on contact. 


b The power cabie is de-energized. 
H Observe the ESD guidelines. 



Fig. 10-1: Maintenance points 




i^yntervate 

Item 

~ ActivitV ■ ■' 

6 months 

8 

Check the utilized relay outputs of the SIB and/or Ex- 
tended SIB for correct functioning 
(»> 10.1 "Checking SIB relay outputs" Page 106) 
(»> 10.2 "Checking Extended SIB relay outputs" 
Page 1 07) 

1 year at 
the lat est 

7 

Depending on installation conditions and degree of 
fouling, clean the protective grille of the external fan 
with a brush. 

2 years at 
the latest 

1 

Depending on installation conditions and degree of 
fouling, clean the heat exchanger with a brush 


6 

Depending on installation conditions and degree of 
fouling, clean the heat sinks of the KPP, KSP and 
low-voltage power supply unit with a brush 


7 

Depending on installation conditions and degree of 
fouling, clean the external fans with a brush. 

5 years 

4 

Exchange the motherboard battery 

5 years 
(with 3-shift 

5 

Exchange the control PC fans (>» 1 1 .3.2 "Ex- 
changing the control PC fan" Page 114) 

operation) 

7 

Exchange the external fan (»> 1 1.2 "Exchanging 
the external fan" Page 109) 

as indicat- 
ed by the 
battery 
monitoring 

2 

Exchange the batteries (»> 11.5 "Exchanging the 
batteries" Page 1 30) 

When pres- 
sure relief 
plug be- 
comes dis- 
colored 

3 

Depends on installation conditions and degree of 
fouling. Visual inspection of the pressure relief plug: 
change filter insert if discolored (original color: white) 
(»> 11.7 "Exchanging the pressure relief plug" 

Page 133) 


Once an activity from the maintenance list has been carried out, a visual in- 
spection must be made, with special attention to the following points: 


a Check that fuses, contactors, plug-in connections and boards are fitted se- 
curely. 

s Damage to cabling. 

e Check PE equipotential bonding connection. 
s Wear and damage to any system components. 


10.1 Checking SIB relay outputs 


Activity Check the function of the output “Local Emergency Stop". 

Procedure s Press the Local EMERGENCY STOP button. 


Activity 

Procedure 


Activity 

Procedure 


Check the function of the output “Operator safety acknowledged". 

1 . Set operating mode to Automatic or Automatic External. 

2. Open operator safety (safeguard). 

Check the function of the output “Switch on periphery". 

1 . Set operating mode to Automatic or Automatic External. 

2. Open operator safety (safeguard). 

3. Release enabling switch in “TI" or U T2” mode. 

If no error message is displayed, the relay outputs are OK. 


106 M73 


Issued: 05.01.2012 Version: BA KR C4 midsize V2 en 



10.2 Checking Extended SIB relay outputs 




Activity 


Check the alarm space outputs. 


Procedure 


a Violate the corresponding alarm space. Depending on the configuration of 
the alarm space, the Cartesian or axis-specific alarm space can be violat- 
ed. 




In normal operation, the alarm space outputs are checked cyclically 
within the test interval (6 months) by the production operation. 



Activity Check the output “SafeOperation active”. 

Procedure b Deactivate SafeOperatlon or SafeRangeMonitoring. 

Activity Check the output “Robot referenced". 

Procedure a Switch the drive bus off and back on again 

If no error message Is displayed, the relay outputs are OK. 


10.3 Cleaning the robot controller 


Preconditions 


a The robot controller must be switched off and secured to prevent unau- 
thorized persons from switchlng it on again. 

a The controller has been shut down. 
s The power cable is de-energized. 


MVARNiNØI 


Cables with white sheathing remain under mains voltage 
even with the main switch turned off! This mains voltage 


can cause life-threatening injuries on contact. 


a Observe the ESD guidelines. 


Work regulations 


a The manufacturer's instructions must be observed when using cleaning 
agents for cleaning work. 

a It must be ensured that no cleaning agents enter electrical components. 
s Do not use compressed air during cleaning work. 
a Do not spray with water. 


Procedure 


1 . Loosen and vacuum up any dust deposits. 

2. Clean robot controller with a cloth soaked with a mild cleaning agent. 

3. Clean cables, plastic parts and hoses with a solvent-free cleaning agent. 

4. Replace damaged, illegible or missing inscriptions, labels and plates. 




11 


Repair 


11.1 Repair and procurement of spare parts 


Repair 


Procurement of 
spare parts 


Repairs to the robot controllermay on ly be carried out by KUKA customer sup- 
port personnel or by customers who have taken part in a relevant course of 
training held by KUKA Roboter GmbH. 

Repairs within modules may only be carried out by specially trained KUKA Ro- 
boter GmbH personnel. 

The article numbers of the spare parts are listed in the spare parts catalog. 

KUKA Roboter GmbH supplies the following types of spare parts for repairs to 
the robot controller 

s New parts 

Once the new part has been installed, the part that has been removed can 
be disposed of. 

a Exchange parts 

Once the exchange part has been installed, the part that has been re- 
moved is retumed to KUKA Roboter GmbH. 


I A “Robot Repair Card” is supplied with the exchange parts. The Re- 
pair Card must be completed and returned to KUKA Roboter GmbH. 


11.2 Exchanging the external fan 


Preconditions 


Procedure 


a The robot controller must be switched off and secured to prevent unau- 
thorized persons from switching it on again. 

a The power cabfe must be de-energized. 


ÆWARNING 


Cables with white sheathing remain under mains voltage 
even with the main switch turned off! This mains voltage 


can cause life-threatening injuries on contact. 


3 Observe the ESD guidelines. 


1 . Unplug fan connector XI 4 on the CCU. 

2. Remove the rear panel. 
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Fig. 11-1: Exchanging the external fan 

1 Fastening of rear pane! 

2 Fan connector XI 4 on the CCU 


3. Remove the screws of the cabie inlet. 

4. Swive! back the cabie inlet and pull out the connecting cabie. 



Fig. 11-2: Exchanging the external fan 

1 Fastening of cabie inlet 

2 Cover of the cabie inlet 

5. Remove the fan holder together with the fan. 

6. Install the new fan together with its holder and fasten. 
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Fig. 11-3: Exchanging the externai fan 

1 Fastening of the fan holder 

7. Route the connecting cable in the cabinet. 

8. Mount the cable inlet. 

9. Insert and fasten the rear panel 

10. Plug in fan connector X14 on the CCU. 


11.3 Control PC 
OverView 



Fig. 11-4: OverView of the control PC 


1 Hard drive 

2 Motherboard 

3 PC interfaces 


4 Processor heat sink 

5 PC fan 

6 PC power supply unit 




KUfCA 


KR:C4“rrtftislze 


Interfaces 




ilnterface;. 

Sltem | 

^Interface 

1 

Connector X961, power 
supply DC 24 V 

5 

Field bus cards, slots 1 to 7 

2 

Connector X962, PC fan 

6 

LAN Onboard 

KUKA System Bus 

3 

LAN Dual NIC 

KUKA Controller Bus 

7 

8 USB 2.0 ports 

4 

LAN Dual NIC 

KUKA Line Interface 




Slot assignment 


Fig. 11-6: PC slot assignment 


The PC slots can be fitted with the following plug-in cards: 



Designation : ~ -3 


1 

PCI1 

Field bus 

2 

PCI2 

Field bus 

3 

PCIe16 

LAN Dual NIC 

4 

PCIel 

Not assigned 

5 

PCIe16 

GK (optional) 

6 

PCI3 

Field bus 

7 

PCIe4 

Not assigned 



Motherboard The following components are located on the motherboard: 
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ø Processor 
a Memory modules 
a Interfaces to all PC components 
a On-board network card 










Fig. 11-7: Motherboard connections 

1 PC interfaces, on-board network and USB 

2 PC slots 

3 SATA connections 


« KUKA Roboter GmbH has assembled, tested and supplied the moth- 
ia | erboard with an optimum configuration. No liability will be accepted 

L~ for modifications to the configuration that have not been carried out 

by KUKA Roboter GmbH. 


1 1 .3.1 Exchanging the control PC 


Preconditions 


Procedure 


a The robot controller must be switched off and secured to prevent unau- 
thorized persons from switching it on again. 
a The power cable must be de-energized. 

Cables with white sheathing remain under mains voltage 


p ril i iji*;: uaoies witn wnite sneatning remain unaer mains vonage 
ZA WAK W Wu , | even W jjj 1 ma j n turned off! This mains voltage 

can cause life-threatening injuries on contact. 
a Observe the ESD guidelines. 

1 . Unplug the power supply and all connections to the control PC. 

2. Slacken the knuried nuts. 

3. Remove the control PC and lift it out towards the top. 

4. Insert the new control PC and fasten. 

5. Plug in the connections. 





Fig. 11-8: Fastening of control PC 


1 Knurled nut 


11.3.2 Exchanging the control PC fan 


Preconditions 


s The robot controller must be switched off and secured to prevent unau- 
thorized persons from switehing it on again. 

s The power cable must be de-energized. 

Cables with white sheathing remain under mains voitage 

i- — 5= - ===== = 3 even with the main switch turned off! This mains voitage 

can cause life-threatening injuries on contact. 

s Observe the ESD guidelines. 


Procedure 1. Remove the control PC. (»> 11.3.1 "Exchanging the control PC" 

Page 113) 

2. Remove the air duet. 

3. Remove the cover of the control PC. 

4. Reiease and unplug the fan connector. 



Fig. 11-9: Unpiugging the control PC fan 


1 Fan connector 3 Fan 

2 Control PC housing 4 Fan grille 

5. Remove outer fan grille. 

6. Pull the fan inwards off the mounting plugs. 

7. Remove the expanding rivets and take off the fan grille. 
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Fig. 11-10: PC fan configuration 

1 Mounting plugs 4 Fan grille 

2 Outer fan grille 5 Fan Identification plate 

3 Fastening of fan grille (ex- 
panding rivets) 


8. Fasten the fan grille to the new fan with the expanding rivets. 



Fig. 11-11: installing the control PC fan 


1 Mounting plugs on the fan 3 Mounting plugs on the PC 

housing 

2 Fan grille 

9. Install the mounting plugs in the fan. 

1 0. Insert the fan into the PC housing and pull the mounting plugs through the 
PC housing. 

11. Reattach outer fan grille. 

12. Install the air duct. 



a 


1 1 .3.3 Exchanging the motherboard 

A defective motherboard is not exchanged separately, but together with the 
control PC. 


11.3.4 Exchanging the motherboard battery 

The battery on the motherboard of the control PC may on ly be exchanged by 
authorized maintenance personnel in consultation with the KUKA customer 
support service. 


1 1 .3.5 Exchanging the Dual NIC network card 


Preconditions 


Procedure 


a The robot controller must be switched off and secured to prevent unau- 
thorized persons from switching it on again. 
sa The power cable must be de-energized. 


mmmtmd 


Cables with white sheathing remain under mains voltage 
even with the main switch turned off! This mains voltage 


can cause life-threatening injuries on contact. 


a Observe the ESD guidelines. 


1. Open the PC chassis. 

2. Unplug the connections to the dual NIC network card. 

3. Release the fastenings of the card and pull the card out of the slot. 

4. Inspect the new dual NIC network card for mechanical damage. 

5. Plug the dual NIC network card into its slot and tighten the fastening 
screws. 

6. Plug in the connections to the card. 


11.3.6 Exchanging the hard drive 


Preconditions 


Procedure 


The robot controller must be switched off and secured to prevent unau- 
thorized persons from switching it on again. 

The power cable must be de-energized. 


AWARNING 


Cables with white sheathing remain under mains voltage 
even with the main switch turned off! This mains voltage 


|can cause life-threatening injuries on contact. 


Observe the ESD guidelines. 


1. Release and unplug the SATA connector. 

2. Unplug the power supply connector. 

3. Unscrew the knurled screws. 

4. Exchange the hard drive for a new one. 

5. Plug in the SATA and power supply connectors 

6. Fasten the hard drive with the knurled screws. 

7. Install the operating system and the KUKA System Software (KSS). 

8. The system configuration of the industrial robot must be configured using 
WorkVisual. 


“ « Once the hard drive has been exchanged, the archive of the previous 

^ instailation can be loaded (as an alternative to configuration using 
WorkVisual). 







KU KA 



c 

l 



Fig. 11-12: Exchanging the hard drive 

1 SATA connection 

2 Power supply connection 

3 Knurled screws on the underside 



11.4 Modifying the system configuration, exchanging devices 


Description 


Exchanging 

devices 


The system configuration of the industria! robot must be configured using 
WorkVisuai in the following cases: 

s Instailation of KSSA/SS 8.2 

This is the case if a KSSA/SS 8.2 package is installed without KSS/VSS 
8.2 already being present (because it has been uninstaiied or deieted or 
has never been installed). 

a The hard drive has been exchanged. 
a A device has been replaced by a device of a different type. 
a More than one device has been replaced by a device of a different type. 
a One or more devices have been removed. 
a One or more devices have been added. 
a Two or more devices have been interchanged. 

If a device is exchanged, at least one KCB, KSB or KEB device is replaced by 
a device of the same type. Any numberof KCB, KSB and KEB devices can be 
exchanged until ali devices in the KCB, KSB and KEB have been replaced si- 
muttaneously by devices of the same type. Simultaneous exchange of two 
identicai components of the KCB is not possibie. Only one of the identical com- 
ponents may be exchanged at any one time. 



The interchanging of 2 identical devices can oniy occur in the case of 
the KSP3x40 if the current system configuration contains 2 KSP3x40. 
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11.4.1 Exchanging the KUKA Power Pack 


Connections 


Preconditions 



Fig. 11-13: KPP connection with amplifiers for 2 axes 


Item ' | 

--^Gonnector- . . 

Descriptibri^5== 

1 

X30 

Bråkes power supply OUT 

2 

X20 

Drive bus OUT 

3 

XI 0 

Control electronics power supply OUT 

4 

X7 

Ballast resistor 

5 

X6 

DC link OUT 

6 

XII 

Control electronics power supply IN 

7 

X21 

Drive bus IN 

8 

X34 

Bråkes power supply IN 

9 

X3 

Motor connection 3, axis 8 

10 

X33 

Brake connection 3, axis 8 

11 

X32 

Brake connection 2, axis 7 

12 

X2 

Motor connection 2, axis 7 

13 

- 

Not used 

14 

X4 

AC power supply connection and PE 


s The robot controlier must be switched off and secured to prevent unau- 
thorized persons from switching it on again. 


ACAUTION 

If removal is performed immediately after the robot con- 
trolier has been shut down, the heat sink surface temper- 
be high and could result in burn injuries. Protective gloves 

atures are likely to 
must be wom. 

a The power cable is de-energized. 

mWARNINGt 

Cables with white sheathing remain under mains voltage 
even with the main switch turned off! This mains voltage 
atening injuries on contact. 

can cause life-thre 


a Observe the ESD guideiines. 
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Procedure 


a Wait 5 minutes until the intermediate circuit has discharged. 

The following components may remain energized (50- 
780 V) up to 5 minutes after the robot controller has been 

a the KPP 
a the KSPs 

a the intermediate circuit connecting cables 
This voltage can cause life-threatening injuries. 


ilBRNiNM 

switched off: 


1 . Unlock connectors X20 and X21 of the data cables. Unplug ali connections 
to the KPP. 


ill 


Unplugging the data cable connectors without first un- 
locking them damages the connectors. Unlock the con- 


nectors before unplugging them. 




Fig. 11-14: Unlocking connectors X20 and X21 

1 Connector unlocked 3 Connector plugged in and 

locked 

2 Connector locked 4 Connector plugged in and un- 

locked 


2. Slacken the Allen screws. 


A CAUTION 


The KPP weighs approx. 10 kg. When removing or in- 
stalling the KPP, care must be taken to avoid injury by 


crushing. Protective gloves must be worn. 


3. Lift the KPP slightly, tilt the top forwards and lift the KPP out of the support 
bracket. 

4. Insert the new KPP into the support bracket, hook it on at the top and tight- 
en the fastening screws (tightening torque 4 Nm). 

5. Plug in all the connections in accordance with the connector and cable la- 
beling. Lock connectors X20 and X21. 

6. If exchanging the device resulted in a system modification, the system 
configuration of the industrial robot must be configured using WorkVisual. 


Issued: D5.Q1.2012 Version: BA KR C4 mldslze V2 en 


119/173 




Fig. 11-15: KPP fastening 


1 Allen screws 3 Support b racket 

2 Rear panel of cabinet 


11.4.2 Exchanging the KUKA Servo Pack 


Connections 



Fig. 11-16: KSP connection with amplifiers for 3 axes 


iMtem fl 

Connector 


1 

X30 

Bråkes power supply OUT 

2 

X20 

Drive bus OUT 

3 

X10 

Control electronics power supply OUT 

4 

X5 

DC link OUT 

5 

X6 

DC link IN 

6 

XII 

Control electronics power supply IN 






jjfRepa 


Item 

Connector 

Description 

7 

X21 

Drive bus IN 

8 

X34 

Bråkes power supply IN 

9 

X3 

Motor connection 3 

10 

X33 

Connection, brake 3 

11 

X32 

Connection, brake 2 

12 

X2 

Motor connection 2 

13 

X31 

Connection, brake 1 

14 

XI 

Motor connection 1 


Preconditions a The robot controller must be switched off and secured to prevent unau- 

thorized persons from switching it on again. 


A CAUTION 

atures are likely to 
must be worn. 

If removal is performed immediately after the robot con- 
troller has been shut down, the heat sink surface temper- 
be high and could result in burn injuries. Protective gloves 

b The power cable is de-energized. 

A WARNING 

can cause life-thre 

Cables with white sheathing remain under mains voltage 
even with the main switch turned off! This mains voltage 
atening injuries on contact. 

a Observe the ESD guidelines. 

a Wait 5 minutes until the intermediate circuit has discharged. 

A WARNING 

switched off: 

a the KPP 

a the KSPs 

s the intermediat 

This voltage can c< 

The following components may remain energized (50- 
780 V) up to 5 minutes after the robot controller has been 

e circuit connecting cables 
ause life-threatening injuries. 


Procedure 1 . Unlock connectors X20 and X21 of the data cables. Unplug all connections 

totheKSP. 

( f 

Unplugging the data cable connectors without first un- 

locking them damages the connectors. Unlock the con- 
nectors before unplugging them. 



KUKA 


Issued: 05.01 .2012 Version: BA KR C4 mldsize V2 en 


121 / 173 





Fig. 11-17: Unlocking connectors X20 and X21 


1 Connector unlocked 3 ConnectorX21 plugged in and 

iocked ( 

2 Connector Iocked 4 Connector X20 plugged in and 

unlocked 

2. Slacken the Allen screws. 

A CAUTION ^he weighs approx. 10 kg. When removing or in- 

L= stalling the KPP, care must be taken to avoid injury by 

crushing. Protective gloves must be worn. 

3. Lift the KSP slightly, tilt the top forwards and lift the KPP out of the support 
b racket. 

4. Insert the new KSP into the support bracket, hook It on at the top and tight- 
en the fastening screws (tightening torque 4 Nm). 

5. Piug in all the connections in accordance with the connector and cable ia- 
beling. Lock connectors X20 and X21. 

6. If exchanging the device resulted in a system modification, the system 
configuration of the industrial robot must be configured using WorkVisual. 



Fig. 11-18: KSP fastening 




1 Allen screws 

2 Rear panel of cabinet 


3 Support bracket 


11.4.3 Exchanging the Cabinet Control Unit 
Connections 


0® © ® © @@@ 


0 

0 

0 









|L, (36) @©| 


(30X29^28) { 27 ) (26 

Fig. 11-19: Connections on the CCU 


iltertv- 

nector ' 


1 

XI 4 

Extemal fan connection 

2 

X308 

External power supply, safety circuit 

3 

XI 700 

Board connection 

4 

X306 

KCP power supply 

5 

X302 

S1B power supply 

6 

X3 

KPP1 power supply 

7 

X29 

EDS connection, memory card 

8 

X30 

Ballast resistor temperature monitoring 

9 

X309 

Main contactor 1 (HSn, HSRn) 

10 

X312 

Main contactor 2 (HSn, HSRn) 

11 

X310 

Spare (safe input 2/3, safe output 2/3) 

12 

X48 

Safety Interface Board SIB (orange) 

13 

X31 

Controller bus, KPC (blue) 

14 

X32 

Controller bus, KPP (white) 

15 

X311 

Safe inputs, ZSE1, ZSE2; NHS (jumper plug) 

16 

X28 

Mastering test 

17 

X43 

KUKA Service Interface (KSI) (green) 

18 

X42 

KUKA Operator Panel Interface KCP (yellow) 

19 

X41 

KUKA System Bus, KPC (red) 

20 

X44 

EtherCAT Interface (KUKA Extension Bus) (red) 

21 

X47 

Spare (yellow) 

22 

X46 

KUKA System Bus, RoboTeam (green) 

23 

X45 

KUKA System Bus, RoboTeam (orange) 




Preconditions 


Procedure 


jjtepiiS 

Inecfbr 


24 

X34 

Controller bus, RDC (blue) 

25 

X33 

Controller bus, spare (white) 

26 

X25 

Fast Measurement inputs 7-8 

27 

X23 

Fast Measurement inputs 1-6 

28 

XII 

Alarm contact for main switch 

2 9 

X26 

Thermostatic switch for transformer 

30 

X27 

Alarm contact for cooling unit 

31 

X5 

KPP2 power supply 

32 

X22 

Cabinet lighting (optional) 

33 

X4 

KPC, KPP, internal fan power supply 

34 

X307 

CSP power supply 

35 

X12 

USB 

36 

X15 

Internal cabinet fan (optional) 

37 

XI 

Infeed from low-voltage power supply 

38 

X301 

24 V without battery backup, switched ioad voltage 
US2 (F301) 

39 

X6 

24 V without battery backup, unswitched Ioad volt- 
age US1 (F6) 

40 

X305 

Battery 

41 

X21 

RDC power supply 


The robot controller must be switched off and secured to prevent unau- 
thorized persons from switching it on again. 

The power cabie is de-energized. 




Cables with white sheathing remain under mains voltage 
even with the main switch turned off! This mains voltage 


can cause life-threatening injuries on contact. 


Observe the ESD guidelines. 

Wait 5 minutes until the intermediate circuit has discharged. 


awarning 


The following components may remain energized {50- 
780 V) up to 5 minutes after the robot controller has been 


switched off: 
a the KPP 
a the KSPs 

b the intermediate circuit connecting cables 
This voltage can cause life-threatening injuries. 


1 . Unlock the data cabie connectors. Unplug all connections to the CCU. 


Unplugging the data cabie connectors without first un- 
locking them damages the connectors. Unlock the con- 


nectors before unplugging them. 





Fig. 11-20: Unlocking the data cable connectors 


1 Connector uniocked 

2 Connector locked 


3 Connector plugged in and 
locked 


2. Remove the screw on the fastening plate and pull the plate with the CCU 
out of the tab slots. 

3. Check the new CCU for mechanical damage. Insert the fastening plate 
with the CCU into the tab slots and screw it firmly in place. 

4. Plug in all the connections in accordance with the connector and cable la- 
beling. Lock the data cable connectors. 



Fig. 11-21: CCU fastening 

1 Tabs 

2 Fastening screw 
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KUKA 


1 1 .4.4 Exchanging the Safety Interface Board 


Standard connec 
tions 



Extended 

connections 


Iltern^if 

Con- VV 



;inéctor_.:\ 


1 

X250 

SIB power supply 

2 

X251 

Power supply for additional components 

3 

X252 

Safe outputs 

4 

X253 

Safe inputs 

5 

X254 

Safe inputs 

6 

X258 

KUKA System Bus IN 

7 

X259 

KUKA System Bus OUT 



Fig. 11-23: Extended SIB connections 
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Item 

Con- 

nector 

Description 

1 

X260 

Extended SIB power supply 

2 

X261 

Power supply for additional components 

3 

X264 

Safe outputs 1 and 4 

4 

X266 

Safe outputs 5 to 8 

5 

X262 

Safe inputs 

6 

X263 

Safe inputs 

7 

X267 

Safe inputs 

8 

X268 

KUKA System Bus IN 

9 

X269 

KUKA System Bus OUT 


Preconditions □ The robot controller must be switched off and secured to prevent unau- 

thorized persons from switching it on again. 
s The power cabie is de-energized. 


BwiRiiia 

Cables with white sheathing remain under mains voltage 
even with the main switch turned off! This mains voltage 
atening injuries on contact. 

can cause life-thre 

s Observe the ESD guidelines. 

a Wait 5 minutes until the intermediate circuit has discharged. 

AWARNING 

The following components may remain energized (50- 
780 V) up to 5 minutes after the robot controller has been 

e circuit connecting cables 
ause life-threatening injuries. 

switched off: 

b the KPP 

a the KSPs 

a the intermediat 
This voltage can cj 


Procedure 


1 . Unlock the data cabie connectors. Unplug all connections to the SIB. 


NOTiCE 


Unplugging the data cabie connectors without first un- 
locking them damages the connectors. Unlock the con- 


nectors before unplugging them. 



Fig. 11-24: Unlocking the data cabie connectors 


1 Connector unlocked 

2 Connector locked 


3 Connector plugged in and 
locked 
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2. Remove the screw on the fastening plate and pull the plate with the SIB 
out of the tab slots. 

3. Check the new SIB for mechanical damage. Insert the fastening plate with 
the SIB into the tab slots and screw it firmiy in place. 

4. Plug in all the connections in accordance with the connector and cable la- 
beling. Lock the data cable connectors. 

5. If exchanging the SIB resulted in a system modification, the system con- 
figuration of the industrial robot must be configured using WorkVisual. 



Fig. 11-25: SIB with fastening plate 


1 Fastening screw 

2 Tabs 

1 1 .4.5 Exchanging the Resolver Digital Converter 

Connections 



Fig. 11-26: OverView of RDC connections 
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Item v 

Connecto 

Descriptioii 

1 

XI 

Resolver connection, axis 1 

2 

X2 

Resolver connection, axis 2 

3 

X3 

Resolver connection, axis 3 

4 

X4 

Resolver connection, axis 4 

5 

X5 

Resolver connection, axis 5 

6 

X 6 

Resolver connection, axis 6 

7 

X7 

Resolver connection, axis 7 

8 

X 8 

Resolver connection, axis 8 

9 

XI 3 

EDS connection, memory card, RDC 

10 

X20 

EMD 

11 

XI 9 

KCB OUT 

12 

XI 8 

KCB IN 

13 

X17 

EMD power supply 

14 

XI 5 

Power supply IN 

15 

XI 6 

Power supply OUT (next KCB device) 


Preconditions 


Procedure 


5 The robot controller must be switched off and secured to prevent unau- 
thorized persons from switching it on again. 
h The power cable must be de-energized. 


A WARNING 


Cables with white sheathing remain under mains voitage 
even with the main switch turned off! This mains voitage 


can cause life-threatening injuries on contact. 


s Observe the ESD guideiines. 


1. Remove the screws from the lid of the RDC box. 



Fig. 11-27: RDC box with lid 


1 Union for 2 external axis control cables X7 and X8 

2 EMD connection X32 

3 Data cable X31 

4 Bolt for ground conductor connection 

5 Cable inlet for resolver connections XI -X6 

2. Carefully disconnect all cables and bend them out of the way to the sides. 

3. Carefully unplug the EDS connection. 


1 


The EDS memory is not removed and remains in the RDC box when 
the RDC is exchanged. 
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4. Remove the fastening screws of the RDC module. 



Fig. 11-28: RDC fastening 


1 Fastening the RDC module: M6x10 
Tightening torque: 2.0 Nm 

2 Fastening the EDS: M2.5 plastic nuts 
Tightening torque: 0.1 Nem 

5. Carefully remove the RDC module from the RDC box without tilting it. 

6. (nsert and fasten the new RDC module. 

7. Connect all cables. 

8. Plug in the EDS connection. 

9. Close the lid of the RDC box and screw it firmly in place. 

11.5 Exchanging the batteries 

Procedure 1 . Shut down the robot controller by means of the main menu item Shut- 

down. [Further information is contained in the operating and programming 
instruetions for the KUKA System Software.] 

2. Turn off the robot controller and take measures to prevent it from being 
turned on again unintentionally. 

3. Disconnect the power cable from the supply. 

Cables with white sheathing remain under mains voltage 
even with the main switch turned off! This mains voltage 
can cause life-threatening injuries on contact. 

4 . Remove the fastening screws of the cooling duet with a 7 mm socket 
wrench. Lift the cooling duet out vertically. 







Fig. 11-29: Removing the cooling duct 


1 Cooling duct fastening screws 

( 2 Batteries 

\ 

3 Cooling duct 


5. Unplug the battery connection cables. 


2&WARNING 

current can cause 
be ensured that no 
poles. 

A short-circuit or short to ground at the battery poles 
causes a very high short-circuit current. This short-circuit 
severe injury and substantial damage to property. It must 
short-circuit or short to ground is caused at the battery 


WiWlIMiNGi 

theirown. Itmustb 
at the battery polej 

A short-circuit or short to ground at the battery poles can 
trip the higher-level fuse. The batteries have no fuse of 
s ensured that no short-circuit or short to ground is caused 

5 . 


6. Remove the Velcro strip. 



Fig. 11-30: Exchanging the batteries 


1 Battery connection cables 

2 Velcro strip 
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7. Take out both battery blocks. 


• 

1 

The battery blocks must both be exchanged together. 

8. Insert the new battery blocks and plug in the battery connection cables. 

—1 . 
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Fig. 11-31: Battery polarity 

r 


AV 

VAR NI NR Ctøserve the illustrated battery polarity. installing the bat- 

generate a high short-circuit current and trip the higher-level fuse. 


9. Fasten the battery blocks with the Velcro strip. 

10. Install the cooling duct and screw it firmly in place. 


Storage 


i*' f P reven * exhaustive discharge and thus destruction of 
— - the batteries, the batteries must be recharged at regular 

intervals according to the storage temperature. 

If the storage temperature is +20 °C or lower, the batteries must be re- 
charged every 9 months. 

If the storage temperature is between +20 °C and +30 °C, the batteries must 
be recharged every 6 months. 

If the storage temperature is between +30 °C and +40 0 C, the batteries must 
be recharged every 3 months. 


1 1 .6 Exchanging the low-voltage power supply unit 


Precondltions 


Procedure 


The robot controller must be switched off and secured to prevent unau- 
thorized persons from switching it on again. 

The power cable is de-energized. 


mimmsm 


Cables with white sheathing remain under mains voltage 
even with the main switch turned off! This mains voltage 


can cause life-threatening injuries on contact. 


a The controller has been shut down. 


1 . Remove the rear panel. 

2. Unplug the connections. 






3. Loosen the fastening screws. 

4. Tilt the low-voltage power supply unit forward and lift it out vertically. 



Fig. 11-32: Low-voltage power supply unit 


1 Power supply connectorX2 4 Fastening screws 

2 CCU power infeed connector 5 Low-voltage power supply unit 

XI removed 

3 XPE connector 

5. Insert and fasten the new low-voltage power supply unit. 

6. Plug in the connectors; insert and fasten the rear panel. 

11.7 Exchanging the pressure relief plug 

Description The pressure relief plug is used to generate an overpressure inside the cabi- 

net. This prevents excessive fouling of the cabinet. 

Preconditions a The robot controller must be switched off and secured to prevent unau- 

thorized persons from switching it on again. 
s The power cable must be de-energized. 

^ a ^ es white sheathing remain under mains voltage 

can cause life-threatening injuries on contact. 

a Observe the ESD guidelines. 

Procedure 1. Remove the foam ring. 

2. Exchange the filter insert. 

3. Insert the foam ring so that it is flush with the pressure relief plug. 






Fig. 11-33: Exchanging the pressure relief piug 

1 Pressure relief plug 3 Foam ring 

2 Filter insert 


11,8 Instaliing the KUKA System Software (KSS) 
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12 Troubleshooting 


12.1 Cabinet Control Unit LED display 
OverView 



Item 

Designation 

Color 

Description . 

Remedy v:v ' - . . 

1 

Fuse LEDs 

Red 

On = fuse defective 

Exchange defective fuse 


The LEDs 
indicate the 
status of the 
fuses. 


Off = fuse OK 


2 

PWRS/3.3V 

Green 

On = power supply present 

- 




Off = no supply voltage 
present 

a Check fuse F17.3 

a If the LED PWR/3.3V 
lights up, exchange the 
CCU module 

3 

STAS2 

Safety node B 

Orange 

Off = no supply voltage 
present 

a Check fuse Fl 7.3 

a if the LED PWR/3.3V 
lights up, exchange the 
CCU module 




Flashing at 1 Hz = normal 
state 

~ 




Flashing at 10 Hz = boot 
phase 

“ 




Flashing = fault code (inter- 
nal) 

Check cabling at X309, 

X310, X312, For test pur- 
poses, disconnect the 
cables at X309, X310, X312 
and switch the controller off 
and back on again. If the 
error recurs, exchange the 
module. 
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øesigriafion^i 

'åBøtétmm 

fDescriptiori= 

STAS1 

Safety node A 

Orange 

Off = no supply voltage 
present 



Flashing at 1 Hz = normal 
state 



Flashing at 10 Hz = boot 
phase 



Flashing = fault code (inter- 
nal) 

FSoE 

Green 

Off = not active 

Safety proto- 


On = operational 

co! of the 
EtherCat con- 
nection 


Flashing = fault code (inter- 
nal) 

27 V 

Voltage, main 

Green 

Off = no supply voltage 
present 

power supply 
unit, without 
battery 
backup 


On = power supply present 

PS1 

Voltage, 

Power Sup- 
ply 1 (short- 

Green 

Off = no supply voltage 
present 

duration bat- 
tery backup) 


On = power supply present 

PS2 

Voltage, 

Green 

Off = no supply voltage 
present 

Power Sup- 
ply 2 

(medium- 
duration bat- 
tery backup) 


On = power supply present 

PS3 

Voltaqe, 

Green 

Off = no supply voltage 
present 

Power Sup- 
ply 3 (iong- 
du ratio n bat- 
tery backup) 


On = power supply present 


Remédy 


a Check fuse F17.3 

a If the LED PWR/3.3V 
iights up, exchange the 
CCU module 




Check cabling at X309, 
X310, X312. Fortest pur- 
poses, disconnect the 
cables atX309, X310, X312 
and switch the controlier off 
and back on again. If the 
error recurs, exchange the 
module. 



Check infeed at XI (rated 
voltage 27.1 V) 



a Check infeed at XI (rat- 
ed voltage 27.1 V) 

s Drive bus switched off 
(BusPowerOff state) 



Check infeed at XI . 
Controlier in Sleep state 



Check infeed at XI. 
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Co lo r 

L/A 

KSB (SIB) 

Green 

L/A 

KCB (KPC) 

Green 

L/A 

KCB (KPP) 

Green 

L/A 

Green 

L/A 

Green 

L/A 

Green 

L/A 

Green 

L/A 

Green 

L/A 

Green 

PWR/3.3V 

Power for the 
CIB 

Green 

UA 

Green 

L/A 

Green 

L/A 

Green 

STA1 (CIB) 

pC I/O node 

Orange 

STA1 (PMB) 

pC USB 

Orange 


On = physical connec- 
tion. Network cable 
piugged in 

Off = no physical con- 
nection. NetWork cable 
not piugged in 
Flashing = data traffic on 
the line 


Off = no supply voltage 
present 


On = supply voltage present 


a On = physical connec- 
tion 

3 Off = no physical con- 
nection. Network cable 
not piugged in. 

3 Flashing = data traffic on 
the line 


Off = no supply voltage 
present 


Flashing at 1 Hz = normal 
state 


Flashing at 10 Hz = boot 
phase 


Flashing = fault code (inter- 
nal) 


Off = no supply voltage 
present 


Flashing at 1 Hz = normal 
state 


Flashing at 10 Hz = boot 
phase 


Flashing = fault code (inter- 
nal) 



Check fuse Fl 7.3 

Jumper plug X308 pres- 
ent 

Check fuse F308 

In the case of external 
supply via X308: check 
external supply voltage 
(rated voltage 24 V) 



Check fuse Fl 7.3 

If the LED PWR/3.3V 
lights up, exchange the 
CCU module 



Exchange CCU module 


s Check infeed at XI 

a if the LED PWR/5V lights 
up, exchange the CCU 
module 



Exchange CCU module 
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|"KKB?.&4' : mldsizes 


Desi g natio n 


PWR/5V 

Supply for 
PMB 


18 STA2 

FPGA node 


RUN SION 

EtherCat 
Safety nodes 


RUNCIB 

EtherCat 
ATpC I/O 
node 


| iGdlorigigg 


Green 

Off = no supply voltage 
present 


Flashing at 1 Hz = normal 
state 

Flashing at 10 Hz = boot 
phase 

Flashing = fault code (inter- 
nal) 

Orange 

Off = no supply voltage 
present 


Flashing at 1 Hz = normal 
state 

Flashing at 10 Hz = boot 
phase 

Flashing = fault code (inter- 
nal) 

Green 

On = operational (normal 
state) 


Off = Init (after switching on) 

Flashing at 2.5 Hz = Pre-Op 
(intermediate state on 
startup) 

Single signal = Safe Op 

Flashing at 1 0 Hz = boot (for 
firmware update) 

Green 

On = operational (normal 
state) 


Off = Init (after switching on) 

Flashing at 2.5 Hz = Pre-Op 
(intermediate state on 
startup) 

Single signal = Safe Op 

10 Hz = boot (for firmware 
update) 


Check infeed at XI (rated 
voltage 27.1 V) 


a Check infeed at XI 

a If the LED PWR/3.3V 
lights up, exchange the 
CCU module 


Exchange CCU module 
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1 2.2 Cabinet Control Unit fusing 


OverView 



A defective fuse is indicated by a red LED next to the fuse. Once the 
cause of the fault has been eliminated, defective fuses must be re- 
piaced with fuses with the value specified in the operating instructions 
I or printed on the module. 


Item 1 

Desig nation ;; 

Description 

Fusing 

1 

F17.1 

Contactor outputs 1 ... 4 CCU 

5 A 

2 

F17.2 

CCU inputs 

2 A 

3 

F17.4 

CCU safe inputs 

2 A 

4 

F17.3 

CCU iogic 

2 A 

5 

F306 

SmartKCP supply 

2 A 

6 

F302 

SIB power supply 

5 A 

7 

F3.2 

KPP1 Iogic without battery 
backup 

7.5 A 

8 

F3.1 

KPP1 bråkes without battery 
backup 

15 A 



å ^ 


!KRiG4;mid'sizei 


dteitiM 

IPesiariatidhHli 


siusihqs=== 

9 

F5.2 

KPP2 logic without battery 
backup/switch 

7.5 A 

10 

F5.1 

KPP2 bråkes without battery 
backup 

15 A 

11 

F22 

Cabinet lighting (optional) 

2 A 

12 

F4.1 

KPC with battery backup 

10 A 

13 

F4.2 

KPC fan with battery backup 

2A 

14 

F307 

CSP power supply 

2 A 

15 

F21 

RDC power supply 

2 A 

16 

F305 

Battery infeed 

15 A 

17 

F6 

24 V without battery back-up 
(optional) 

7.5 A 

18 

F301 

without battery backup, spare 

10 A 

19 

F15 

Internal fan (optional) 

2 A 

20 

F14 

External fan 

7.5 A 

21 

F308 

Internal power supply, external 
infeed with battery backup 

7.5 A 


12.3 Resolver Digital Converter LED display 



{tem 

Designatjori^iH^gi§^5;~.^;- 

-GolofT _ 

"D^scription : 




1 

STA3 

Motor temperature micro- 
controller 

Yellow 

3 Off = fault 

a Flashing at 1 Hz = normal state 
a Flashing = fault code (internal) 

2 

RUN 

EtherCAT AT bus 

Green 

a Off = Init 

a On = normal state 
a Flashing at 2.5 Hz = Pre-Op 
s Single signal = Safe Op 
a Flashing = fault code (internal) 

3 Flashing at 10 Hz = boot 
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L/Al 

Input of the KCB (XI 8) 

Green 

b Off = no physical connection. NetWork 
cable not plugged in. 

b On = network cable plugged in 
ø Flashing = data traffic on the line 

L/A2 

Output of the KCB (XI 9) 

Green 

a Off = no physical connection. Network 
cable not plugged in. 
a On = network cable plugged in 
s Flashing = data traffic on the line 

L/A3 

Output of the KCB to the 
EMD (X20) 

Green 

m Off = no physical connection. Network 
cable not plugged in. 
a On = network cable plugged in 
a Flashing = data traffic on the line 

STA4 

VMT microcontroller 

Yellow 

s Off = fault 

a Flashing at 1 Hz = normal state 
a Flashing = fault code (internal) 

PWR/3.3V 

RDC power supply 

Green 

a Off = no power 
a On = power supply connected 

FSOE 

Safety protocol of the 
EtherCat connection 

Green 

% Off = not active 
a On = operational 
a Flashing = fault code (internal) 

STA2 

FPGA B integrated circuit 

Yellow 

a Off = fault 

3 Flashing at 1 Hz = normal state 
a Flashing = fault code (internal) 

STA1 

FPGA A integrated circuit 

Yellow 

a Off = fault 

a Flashing at 1 Hz = normal state 
a Flashing = fault code (internal) 

STAO 

configuration microcon- 
troller 

Yellow 

a Off = fault 

a Flashing at 1 Hz = normal state 
a Flashing = fault code (internal) 


12.4 Controller System Panel LED display 
OverView ^ ^ ^ 

( T ) (2) (3) 



(5) (6j 

Fig. 12-4 


Item ;fv 
1 


Deslg nation 

LED1 

LED2 

LED3 

LED4 


Description 
Operating LED 
Sleep LED 
Automatic LED 
Error LED 
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llterrfM 

IDesignåtibn^^^^llHii 




5 

LED5 

Error LED 

6 

LED6 

Error LED 


CSP test 


: Displå^^hi^^r 


ff r.i.n.imuuiujjL,, , ~p 

Jf all LEDs light up for 3 s after the CSP is switched on, 

ifiPBlj 

it is working correctly 


Automatic mode 


Sleep mode 


DispIdy/^SÉfc- w 






LED1 = on 
LED3 - on 

Controller is in Automatic mode 
LED1 = on 

Controller is not in Automatic mode 


Display.: f 




LED2 flashes slowly 
Controller is in Sleep mode. 

LED1 flashes slowly 

Controller is coming out of Sleep mode. 


( 


ProfiNet ping 


^Display v' = ' 

Déscriptioryiliiiisfeigf . . ^ : .s ..o. 

1 

LED1 = on 

LED4 flashes slowly 

LED5 flashes slowly 

LED6 flashes slowly 

ProfiNet ping is being executed 



Fig. 12-5 


ltem:;i 

IDesiqnationllliSi^i^l^i 

Déscription 

1 

LED1 

Operating LED 

2 

LED2 

Sleep LED 

3 

LED3 

Automatic LED 

4 

LED4 

Error LED 
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KUK A. 


Item m 

Designation 

Description 

5 

LED5 

Error LED 

6 

LED6 

Error LED 


Error states 


Displa 

y ■ 

Description 

Remedy liH 


m 

m 


LED1 flashes slowly 

LED4 = on 

BIOS error 

Exchange the PC 


II 

HBffl 


LED1 flashes slowly 

LEDS = on 

a Exchange the hard 
drive 

a Reload the image 




Timeout booting Win- 
dows or starting the 

PMS 


L“ 


LED1 flashes slowly 

LED6 = on 

Timeout waiting for 

RTS “RUNNING” 

a Reload the image 
s Run setup 




LED1 flashes slowly 

Timeout waiting for 

HMI Ready 



12.6 LAN Onboard LED display 



© © 

Fig. 12-6: LAN Onboard LED display 


Item 

Designation 

Color 

Description 

1 

Activity/Link 

Green 

a Off = no connection 

a On = connection established 

a Flashing = connection active 

2 

Speed 

Yellow/ 

green 

a Off =10 Mb 

a Green = 100 Mb 

a Yellow = 1000 Mb 
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STAS2 

Safety node B 


Color 


Orange 


Safety proto- 
col of the 
EtherCat con- 
nection 


STAS1 

Safety node A 




PWRS 3.3V Green 


Fuse LED 

The LED indi- 
cates the sta- 
tus of the fuse 



Off = no supply voltage 
present 


Flashing at 1 Hz = normal 
state 


Flashing at 1 0 Hz = boot 
phase 


Flashing = fault code (inter- 
nal) 


Off = not active 


On = operational 


Flashing = fault code (inter- 
nal) 


Off = no supply voltage 
present 


Flashing at 1 Hz = normal 
state 


Flashing at 10 Hz = boot 
phase 


Flashing = fault code (inter- 
nal) 


On = supply voltage present 


Off = no supply voltage 
present 


On = fuse defective 


Off = fuse OK 


h Check fuse F302 
a If the LED PWR_3V3 
lights up, exchange the 
SIB board 



a Check fuse F302 

b If the LED PWR_3V3 
lights up, exchange the 
SIB board 



Ea Check fuse F302 

£3 If the LED PWR_3V3 
lights up, exchange the 
SIB board 


Exchange defective fuse 

























































ltem ; Designation 
5 OA 


Color Déscription- 


Remedy 


Green 


STAS2 

Safety node B 


Orange 


Green 


Green 


EtherCat 
Safety nodes 


PWR +3V3 

Power for the 
SIB 


Green 


a On = physical connec- 
tion 

a Off = no physical con- 
nection. NetWork cable 
not plugged in. 

q Flashing = data traffic on 
the line 

Off = no supply voltage 
present 


Flashing at 1 Hz = normal 
state 

Flashing at 10 Hz = boot 
phase 

Flashing = fault code (inter- 
nal) 

e On = physical connec- 
tion 

a Off = no physical con- 
nection. Network cable 
not plugged in. 

s Flashing = data traffic on 
the line 

On = operational (normal 
state) 

Off = Init (after switching on) 

Flashing at 2.5 Hz ~ Pre-Op 
(intermediate state on 
startup) 

Single signal = Safe Op 

Flashing at 1 0 Hz = boot (for 
firmware update) 

Off = no supply voltage 
present 

On = supply voltage present 


Check fuse F302 

If the LED PWR +3V3 
lights up, exchange the 
SIB board 


Check fuse F260 

Jumper plug X308 pres- 
ent 


12.8 Safety Interface Board f uses 


Semiconductor 

fuse 


Every output channel is fitted with self-resetting semiconductor fuses to guard 
against short-circuits. 

To reset the semiconductor fuse, the following steps are to be carried out: 

a Eliminate the cause of the error 
a De-energize the semiconductor fuse for 5 s 

ø The semiconductor fuses are not rated for frequent use and should 
not be tripped intentionally, as this will reduce their service life. 





Standard SIB 


Extended SiB 



^“1 A defective fuse is indicated by a red LED next to the fuse. Once the 
Ijg cause of the fault has been eliminated, defective fuses must be re- 

placed with fuses with the value specified in the operating instructions 

or printed on the module. 


liflnte 

•iDesighatiohUSf 

c;Déscnption^^H^irF^^i^^'rr 

Rusing : - 

1 

F250 

Test signal power supply, safe 
inputs and relay activation 

4 A 






Item 

Desig nation 

Description 

Fusing - 

1 

F260 

Test signal power supply, safe 
inputs and relay activation 

4 A 


12.9 Checking the KUKA Servo Pack 

Description The KSP LED display consists of the following LED groups: 

a KSP device status 
3 Axis control 
a Communication status 

If faults occur during the initialization phase, the middle axis control LEDs 
flash. All other LEDs are off. The red axis control LED is lit continuousiy and 
the green axis control LED fiashes at 2 to 16 Hz, followed by a pause. 

If defective firmware is detected during the initialization phase, the red device 
status LED is lit and the green device status LED is dimmed. 


Precondition 


The robot controller is energized (50-600 V) when it is 
switched on. This voltage can cause life-threatening inju- 
ries on contact. Work and measurements on the electrical equipment may 
only be carried out by specially trained personnel. 


AWARNING1 


Procedure 


OverView 


1. Check communication status LED group. 

2. Check KSP device status LED group. 

3. Check axis control LED group. 



' [Slf 

® I rssf!--' ^ . ■ 



Fig. 12-11: KSP LED display 


1 LED group: axis control 

2 LED group: KSP device status 


3 LED group: communication 
status 


Device status 


Red LED 

Green LED 

Meaning 

Off 

Off 

No power supply to the control elec- 
tronics 

On 

Off 

Fault in the KSP 

Off 

Flashing 

No communication with the control- 
ler 

Off 

On 

Communication with the controller 
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Axis control 


Off 

sG reemLEDs=s5 

Off 

No power supply to the control elec- 
tronics 



Axis not present 

On 

Off 

Fault in the axis 

Off 

Flashing 

No servo enable 

Off 

On 

Servo enable 


Communication The green communication LEDs indicate the status of the bus connection. 

12.10 Checking the KUKA Power Pack 

Description The KPP LED display consists of the following LED groups: 

m Power supply 
a KPP device status 
b Axis control 
a Communication status 

if fauits occur during the initialization phase, the middle axis control LEDs 
flash. All other LEDs are off. The red axis control LED is lit continuously and 
the green axis control LED flashes at 2 to 16 Hz, followed by a pause. 

If defective firmware is detected during the initialization phase, the red device 
status LED is lit and the green device status LED is dimmed. 

Preconditlon : 

' " e ro ° ot control * er ,s energized (50-600 V) when it is 

' - — =1 switched on. This voltage can cause life-threatening inju- 

ries on contact. Work and measurements on the electrical equipment may 
only be carried out by specially trained personnel. 

Procedure 1. Check power supply LED group. 

2. Check communication status LED group. 

3. Check KSP device status LED group. 

4. Check axis control LED group. 

OverView 


Procedure 






Fig. 12-12: KPP LED display 

1 LED group: power supply 

2 LED group: KPP device status 


3 LED group: communication 
status 

4 LED group: axis control 



Power supply 


Device status 


■ Red LED -MiH 

Green LED 

Off 

Off 

On 

Off 

Off 

Flashing 

Off 

On 


Red LED 
Off 


Green LED 
Off 

"Off 

Flashing 


Meaning 

No power supply to the control elec- 
tronics 

Fault in the power supply 
Intermediate circuit voltage out of 
the permitted range 
Intermediate circuit voltage within 
the permitted range 

Meaning ; gjjj jp^l§ll 

No power supply to the control elec- 
tronics 

Fault in the KPP 

No communication with the control- 
ler 

Communication with the controller 


Axis control 


Red LED 
"Off 


Green LED 
"Off 


Off 

Flashing 

~On 


Meaning ' JT .. 

No power supply to the control elec- 
tronics 

Axis not present 
Fault in the axis 
No servo enable 
Servo enable 


Communication The green communication LEDs indicate the status of the bus connection. 

12.11 KPP and KSP error messages 


Description 


The error messages have corresponding acknowledgement messages. 

s In these messages, %1 stands for the device type (KSP or KPP). 
s in these messages, %2 stands for the number of the drive or power supply 
(KSP or KPP). 

a %3 stands for error codes for further differentiation of the cause of the er- 
ror. 



Error 

26030 

Device state: OK 

26031 

Internal error, 
KPP/KSP (axis) 



The device has 
detected an internal 
error. 


Reinitialize the drive bus: 
Power Off / Power On 

Check KPP (see LEDs) 












IfæSInMl 


Erfolnb 





IxT overload 
error, KPP/KSP 
(axis) 



Ground fault, 
KPP/KSP (axis) 



Overcurrent, 
KPP/KSP (axis) 



intermediate cir- 
cuit voltage too 
high, KPP/KSP 
(axis) 



Intermediate cir- 
cuit voltage too 
low, KPP/KSP 
(axis) 


Axis overloaded 


Mean continuous cur- 
rent too high 


Power 


Excessive load 


Power unit overcurrent 
(ground fault) 


Fault that briefly results 
in an overcurrent that 
exceeds the maximum 
current of the KPP 
(short-circuit,...) 


Overvoltage in interme- 
diate circuit during 
operation 


Undervoltage in inter- 
mediate circuit during 
operation 


s During start-up => excessive 
load in program 

a Reinitialize the drive bus: 
Power Off / Power On 

a During operation 

s Modifications to system 
s Check machine 
s Temperature influences 
s Check trace recording of axis / 
current 

a Adapt program veiocity 
a Check CBS pressure 
a Check gear unit 


s Check motor cable 
a Check motor 

a Reinitialize the drive bus: 
Power Off / Power On 

a Check KSP 
s Check KPP 


a Check trace recording of axis/ 
current 

8 Check motor 
a Check motor cable 

s Reinitialize the drive bus: 
Power Off / Power On 

a Check KSP 
a Check KPP 


a Check trace recording of the 
intermediate circuit 

s Check mains voltage 
8 Check ballast switch 
b Excessive load during braking 
=> reduce 

s Reinitialize the drive bus: 
Power Off / Power On 

a Check KSP 
« Check KPP 


e Check trace recording of the 
intermediate circuit 

a Check mains voltage 
a Check intermediate circuit ca- 
bling 

a Reinitialize the drive bus: 
Power Off / Power On 

s Check KSP 

a Check KPP charging circuit 
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Cause 

Remedy 

26037 

Logic supply volt- 
age too high, 
KPP/KSP (axis) 

Overvoltage in 27 V 
supply 

a Check 27 V supply 

m Check power supply to TI V 
power supply unit 

a Reinitialize the drive bus: 

Power Off / Power On 

a Check KSP 

a Check KPP 

26038 

Logic supply volt- 
age too iow, KPP/ 
KSP (axis) 

Undervoltage in 27 V 
supply 

s Check 27 V supply 

a Check power supply to 27 V 
power supply unit 

s Check battery 

a Reinitialize the drive bus: 

Power Off / Power On 

b Check KSP 

a Check KPP 

26039 

Device tempera- 
ture too high, 
KPP/KSP (axis) 

Overtemperature 

a Check cabinet fan 

m Check ambient temperature 

a Load in program too high, 
check load 

a Dirt in cooling circuit => clean 

a Check PC fan 

a Reinitialize the drive bus: 

Power Off / Power On 

a Check KSP 

a Check KPP 

26040 

Heat sink temper- 
ature too high, 
KPP/KSP (axis) 

Overtemperature, heat 
sink 

a Check cabinet fan 

a Check ambient temperature 

a Load in program too high, 
check and reduce load 

a Dirt in cooling circuit => clean 

a Check installation site, ventila- 
tion slits and clearance 

a Reinitialize the drive bus: 

Power Off / Power On 

a Check KSP 

a Check KPP 

26041 

Motor phase fail- 
ure, KPP/KSP 
(axis) 

Failure of motor phase 

m Check motor cable 

a Check motor 

a Reinitialize the drive bus: 

Power Off / Power On 

b Check KSP 

26042 

Communication 
error, KPP/KSP 
(axis) 

Communication error 
on the controller bus 

a Reinitialize the drive bus: 

Power Off / Power On 

a Check EtherCat cabling 

a Check EtherCat stack 

a Check CCU 

a Check KPP 

« Check KSP 
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26043 

Unknown status 
flag received, 
KPP/KSP (axis) 

Software error, Ether- 
Cat master 


26044 

Unknown device 
status, KPP/KSP 
(axis) 



26045 

Hardware fault, 
KPP/KSP (axis) 

The device has 
detected an internal 
hardware fault 

s Reinitialize the drive bus: 

Power Off / Power On 

b Check device (see LEDs) 
b Exchange device 

26046 

Mains phase fail- 
ure, KPP/KSP 
(axis) 

Failure of mains phase 

a Check power lead 
a Check KPP cabling 

s Reinitialize the drive bus: 

Power Off / Power On 

b Check KPP 

26047 

Power supply fail- 
ure, KPP/KSP 
f axis) 

Failure, supply voltage 
below 300 V 

a Check power lead 
a Check KPP cabling 
b Reinitialize the drive bus: 

Power Off / Power On 

b Check KPP 

26048 

Overvoltage dur- 
ing charging, 
KPP/KSP (axis) 


b Mains voltage too high 

a Toofewcapacitorsconnected 
(too few modules) 

a Reinitialize the drive bus: 

Power Off / Power On 

b Check KPP 

26050 

Fauit in brake 
resistor, KPP/KSP 
(axis) 

KPP has detected an 
error in the ballast cir- 
cuit 

a Check ballast resistor 

b Check cabling between KPP 
and ballast resistor 

a Reinitialize the drive bus: 

Power Off / Power On 

a Check KPP 

26051 

Ballast circuit 
overload, KPP/ 

KSP (axis) 

Braking energy perma- 
nently too high 

a Reduce heavy loads that are 
braked too frequently 
a Check ballast resistor 

e Check cabling between KPP 
and ballast resistor 

a Reinitialize the drive bus: 

Power Off / Power On 


b Check KPP 




























m 

1 

m=m\ i'"" w 

Remedy 

26130 

Intermediate cir- 
cuit charging 
failed, KPP/KSP 
(axis) 


a Check intermediate circuit ca- 
bling 

a Reinitialize the drive bus: 

Power Off / Power On 

e Check KSP 

ta Check KPP 

26132 

Coliective brake 
fault, KPP/KSP 
(axis) 

Brake cable monitor- 
ing device has signaled 
short-circuit, overload- 
ing or break in connec- 
tion. / short-circuit / 
overcurrent / no brake 
connected 

b Check brake voltage => fault 
in all axes 

a Check motor / brake (mea- 
sure) 

b Check brake cable / motor ca- 
ble 

a Reinitialize the drive bus: 
Power Off / Power On 

a Check KSP 


12.12 KPP and KSP warning messages 


Descrlption 


The warning messages have corresponding acknowiedgement messages. 

a In these messages, %1 stands for the device type (KSP or KPP). 
a In these messages, %2 stands for the numberof the drive or power supply 
(KSP or KPP). 

a %3 stands for error codes for further differentiation of the cause of the er- 
ror. 


Error ho. 


Warning 


Cause 


Remedy 


26102 


26103 


26104 


26105 


Device state: OK 


Internal error, 
KPP/KSP (axis) 


The device has 
detected an internal 
error. 


lxT overload 
error, KPP/KSP 
(axis) 


Axis overloaded 


Mean continuous cur- 
rent too high 


Power 


Excessive load 


Ground fault, 
KPP/KSP (axis) 


Power unit overcurrent 
(ground fault) 


Reinitialize the drive bus: 
Power Off / Power On 

Check KPP (see LEDs) 


During start-up => excessive 
load in program 
Reinitialize the drive bus: 
Power Off / Power On 
During operation 
is Modifications to system 
s Check machine 
s Temperature infiuences 

Check trace recording of axis/ 
current 

Adapt program velocity 
Check CBS pressure 
Check gear unit 


a Check motor cable 
a Check motor 
a Reinitialize the drive bus: 
Power Off / Power On 


a Check KSP 
a Check KPP 
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26106 

Overcurrent, 
KPP/KSP (axis) 

Fault that briefly results 
in an overcurrent that 
exceeds the maximum 
current of the KPP 
(short-circuit,...) 

m Check trace recording of axis/ 
current 

a Check motor 

a Check motor cable 

a Reinitialize the drive bus: 

Power Off / Power On 

s Check KSP 

a Check KPP 

26107 

Intenmediate cir- 
cuit voltage too 
high, KPP/KSP 
(axis) 

Overvoltage in interme- 
diate circuit during 
operation 

b Check trace recording of the 
intermediate circuit 

s Check mains voltage 

3 Check ballast switch 
h Excessive load during braking 
-> reduce 

s Reinitialize the drive bus: 

Power Off / Power On 

a Check KSP 

a Check KPP 

26108 

Intermediate cir- 
cuit voltage too 
low, KPP/KSP 
(axis) 

Undervoltage in inter- 
mediate circuit during 
operation 

3 Check trace recording of the 
intermediate circuit 

a Check mains voltage 

s Check intermediate circuit ca- 
bling 

a Reinitialize the drive bus: 

Power Off / Power On 

e Check KSP 

a Check KPP charging circuit 

26109 

Logic supply volt- 
age too high, 
KPP/KSP (axis) 

Overvoltage in 27 V 
supply 

a Check 27 V supply 
s Check power supply to 27 V 
power supply unit 

a Reinitialize the drive bus: 

Power Off / Power On 

3 Check KSP 

a Check KPP 

26110 

Logic supply volt- 
age too low, KPP/ 
KSP (axis) 

Undervoltage in 27 V 
supply 

a Check 27 V supply 

s Check power supply to 27 V 
power supply unit 
a Check battery 

a Reinitialize the drive bus: 

Power Off / Power On 

s Check KSP 

a Check KPP 





















26111 

Device tempera- 
ture too high, 
KPP/KSP (axis) 

26112 

Heat sink temper- 
ature too high, 
KPP/KSP (axis) 

26113 

Motor phase fail- 
ure, KPP/KSP 
(axis) 

26114 

Communication 
error, KPP/KSP 
(axis) 

26115 

Unknown status 
flag received, 
KPP/KSP (axis) 

26116 

Unknown device 
status, KPP/KSP 
(axis) 

26117 

Hardware fauit, 
KPP/KSP (axis) 

26118 

Mains phase fail- 
ure, KPP/KSP 
(axis) 



Overtemperature, heat 
sink 


Failure of motor phase 


Communication error 
on the controller bus 


q Check cabinet fan 
a Check ambient temperature 

a Load in program too high, 
check load 

h Dirt in cooling circuit => clean 
h Check PC fan 
b Reinitialize the drive bus: 
Power Off / Power On 

3 Check KSP 
a Check KPP 


a Check cabinet fan 
a Check ambient temperature 

s Load in program too high, 
check and reduce load 
a Dirt in cooling circuit => clean 
a Check installation site, ventila- 
tion slits and clearance 

a Reinitialize the drive bus: 
Power Off / Power On 

a Check KSP 
a Check KPP 


a Check motor cable 
a Check motor 

a Reinitialize the drive bus: 
Power Off / Power On 

a Check KSP 


b Reinitialize the drive bus: 
Power Off / Power On 

a Check EtherCat cabling 
a Check EtherCat stack 
a Check CCU 
a Check KPP 
s Check KSP 


Software error, Ether- 
Cat master 



The device has 
detected an internal 
hardware fauit. 


Failure of mains phase 


Reinitialize the drive bus: 
Power Off / Power On 

Check device (see LEDs) 
Exchange device 


Check power lead 
Check KPP cabling 

Reinitialize the drive bus: 
Power Off / Power On 

Check KPP 
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26119 



Power supply fail- 
ure, KPP/KSP 
(axis) 


Overvoltage dur- 
ing charging, 
KPP/KSP (axis) 


Failure, supply voltage 
below 300 V 




Fault in brake 
resistor, KPP/KSP 
(axis) 


Ballast circuit 
overload, KPP/ 
KSP (axis) 




Intermediate cir- 
cuit charging 
failed, KPP/KSP 
(axis) 


Collective brake 
fault, KPP/KSP 
(axis) 



KPP has detected an 
error in the ballast cir- 
cuit 


Braking energy perma- 
nently too high 



Brake cable monitor- 
ing device has signaled 
short-circuit, overload- 
ing or break in connec- 
tion. / short-circuit / 
overcurrent / no brake 
connected 


Remédy 


a Check power lead 
e Check KPP cabling 

a Reinitialize the drive bus: 

Power Off / Power On 
s Check KPP 


« Mains voltage too high 

e Too few capacitors connected 
(too few mod ules) 

a Reinitialize the drive bus: 

Power Off / Power On 
e Check KPP 
a Check KSP, improbable 


s Check ballast resistor 

3 Check cabling between KPP 
and ballast resistor 

a Reinitialize the drive bus: 

Power Off / Power On 
a Check KPP 


3 Reduce heavy loads that are 
braked too frequently 

a Check ballast resistor 

a Check cabling between KPP 
and ballast resistor 

3 Reinitialize the drive bus: 

Power Off / Power On 
a Check KPP 


s Check intermediate circuit ca- 
bling 

3 Reinitialize the drive bus: 

Power Off / Power On 
s Check KSP 
b Check KPP 


a Check brake voltage => fault 
in all axes 

a Check motor / brake (mea- 
sure) 

3 Check brake cable / motor ca- 
ble 

a Reinitialize the drive bus: 
Power Off / Power On 

3 Check KSP 




















13 


Decommissioning, storage and disposal 


13.1 Decommissioning 

Description This section describes all the work required for decommissioning the robot 

controller if the robot controller is to be removed from the system. After decom- 
missioning, it is prepared for storage or for transportation to a different loca- 
tion. 

Foliowing its removal, the robot controller may only be transported with lifting 
tackle and a fork lift truck or paliet truck. 

Precondition b The removal site must be accessible with a crane or with a fork lift truck for 

transportation. 

a The crane and fork lift truck have an adequate carrying capacity. 
s There is no hazard posed by system components. 

Procedure 1. Release and unplug all peripheral connections. 

2. Release and unplug motor cable connector and control cable connector. 

3. Disconnect the ground conductor. 

4. Prepare the robot controller for storage. 


13.2 Storage 


Preconditions 


Procedure 


If the robot controller is to be put into long-term storage, the foliowing points 
must be observed: 

a The place of storage must be as dry and dust-free as possible. 
e Avoid temperature fiuctuations. 
a Avoid wind and drafts. 
a Avoid condensation. 

a Observe and comply with the permissible temperature ranges for storage. 

a Select a storage location in which the packaging materials cannot be dam- 
aged. 

a Only store the robot controller indoors. 

1 . Clean robot controller. No dirt may remain on or in the robot controller. 

2. Inspect the robot controller, both internally and externally, for damage. 

3. Remove batteries and store in accordance with the manufacturer*s instruc- 
tions. 

4. Remove any foreign bodies. 

5. Remove any corrosion expertly. 

6. Attach all covers to the robot controller and check that the seals are cor- 
rectly in place. 

7. Seal off electrical connections with suitable covers. 

8. Cover the robot controller with plastic film and seal it against dust. 

If necessary, add a desiccant beneath the sheeting. 


13.3 Disposai 


When the robot controller reaches the end of its useful life, it can be disman- 
tled, and the materials can be disposed of properly by type. 
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The following table provides an overview of the materials used in the robot 
controller. Some of the plastic components are marked with a material desig- 
nation and must be disposed of accordingly. 


▲ As the end user, the customer is legally required to return depleted 
batteries. Used batteries can be returned to the vendor or brought to 
the designated collection points (e.g. in communal refuse collection 
facilities or commercial centers) free of charge. The batteries can also be 
sent to the vendor by post 

The following symbols can be found on the batteries: 

s Crossed-out garbage can: battery must not be disposed of with ordinary 
household refuse. 


3 Pb: battery contains more than 0.004 lead by weight. 
a Cd: battery contains more than 0.002 cadmium by weight. 
a Hg: battery contains more than 0.0005 mercury by weight. 


iMåterialidiighltipæ 

iSubassem bjyicompo^ 

Steel 

Screws and washers, 
robot controller hous- 
ing 

PUR 

Cable sheaths 

ETFE 

Flexible tube 

Copper 

Electrical cables, wires 

EPDM 

Seals and covers 

CuZn (gold-plated) 

Connectors, contacts 

Steel (ST 52-3) 

Allen screws, washers 

PE 

Cable straps 

Electrical components 

Bus modules, boards, 
sensors 


Dispose of without dis- 
mantling 


Dispose of as electri- 
cal scrap without dis- 
assembling 
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14 KUKA Service 



14.1 Requesting support 

Introduction The KUKA Roboter GmbH documentation offers information on operation and 

provides assistance with troubleshooting. For further assistance, please con- 
tact your local KUKA subsidiary. 

Information The following information is required for processing a support request: 

a Model and serial number of the robot 
a Model and serial number of the controller 
a Model and serial number of the linear unit (if applicable) 
a Version of the KUKA System Software 
a Optional software or modifications 
a Archive of the software 
s Application used 
a Any external axes used 

a Description of the problem, duration and frequency of the fault 

14.2 KUKA Customer Support 

Availablllty KUKA Customer Support is available in many countries. Please do not hesi- 

tate to contact us if you have any questions. 

Argentina Ruben Costantini S.A. (Agency) 

Luis Angel Huergo 13 20 
Parque Industrial 
2400 San Francisco (CBA) 

Argentina 

Tel. +54 3564 421033 
Fax +54 3564 428877 
ventas@costantini-sa.com 

Australia Headland Machinery Pty. Ltd. 

Victoria (Head Office & Showroom) 

95 Highbury Road 
Burwood 
Victoria 31 25 
Australia 

Tel. +61 3 9244-3500 
Fax +61 3 9244-3501 
vic@headland.com.au 
www.headland.com.au 


Belgium 


Brazi! 


Chile 


China 


Germany 


KUKA Automatisering + Robots N.V. 

Centrum Zuid 1031 
3530 Houthalen 
Belgium 

Tel. +32 11 516160 
Fax +32 1 1 526794 
info@kuka.be 
www.kuka.be 

KUKA Roboter do Brasil Ltda. 

Avenida Franz Liszt, 80 
Parque Novo Mundo 
Jd. Guangå 

CEP 02151 900 Såo Paulo 
SP Brazi I 

Tel. +55 1 1 69844900 
Fax +55 11 62017883 

info@kuka-roboter.com.br ( 


Robotec S.A. (Agency) 

Santiago de Chile 
Chile 

Tel. +56 2 331-5951 
Fax +56 2 331-5952 
robotec@robotec.cl 
www.robotec.cl 

KUKA Automation Equipment (Shanghai) Co., Ltd. 

Songjiang Industrial Zone 

No. 388 Minshen Road 

201612 Shanghai 

China 

Tel. +86 21 6787-1808 
Fax +86 21 6787-1805 
info@kuka-sha.com.cn 
www.kuka.cn 

KUKA Roboter GmbH 
Zugspitzstr. 140 
86165 Augsburg 
Germany 

Tel. +49 821 797-4000 
Fax +49 821 797-1616 
info@kuka-roboter.de 
www.kuka-roboter.de 



France 


India 


italy 


Japan 


Korea 


KUKA Automatisme + Robotique SAS 

Techvallée 

6, Avenue du Pare 

91140 Villebon S/Yvette 

France 

Tel. +33 1 6931660-0 
Fax +33 1 6931660-1 
commercial@kuka.fr 
www.kuka.fr 

KUKA Robotics India Pvt. Ltd. 

Office Number-7 t German Centre, 

Level 12, Building No. - 9B 

DLF Cyber City Phase 111 

122 002 Gurgaon 

Haryana 

India 

Tei. +91 124 4635774 
Fax +91 124 4635773 
info@kuka.in 
www.kuka.in 

KUKA Roboter Italia S.p.A. 

Via Pavia 9/a - int.6 
10098 Rivoli (TO) 
italy 

Tel. +39 011 959-5013 
Fax +39 011 959-5141 
kuka@kuka.it 
www.kuka.it 

KUKA Robotics Japan K.K. 

Daiba Garden City Building 1F 

2-3-5 Daiba, Minato-ku 

Tokyo 

135-0091 

Japan 

Tel. +81 3 6380-7311 
Fax +81 3 6380-7312 
info@kuka.co.jp 

KUKA Robotics Korea Co. Ltd. 

RIT Center 306, Gyeonggi Technopark 

1271-11 Sa 3-dong, Sangnok-gu 

Ansan City, Gyeonggi Do 

426-901 

Korea 

Tel. +82 31 501-1451 
Fax +82 31 501-1461 
info@kukakorea.com 
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KU 


Malaysia 


Mexico 


Norway 


Austria 


Pofand 


KUKA Robot Automation Sdn Bhd 

South East Asia Regional Office 

No. 24, Jaian TPP 1/10 

Taman Industri Puchong 

47100 Puchong 

Seiangor 

Malaysia 

Tel. +60 3 8061-0613 or -0614 
Fax +60 3 8061-7386 
info@kuka.com. my 

KUKA de Mexico S. de R.L. de C.V. 

Rio San Joaquin #339, Locai 5 
Colonia Pensil Sur 
C.P. 11490 Mexico D.F. 

Mexico 

Tel. +52 55 5203-8407 

Fax +52 55 5203-8148 ( 

info@kuka.com. mx 

KUKA Sveiseanlegg + Roboter 
Bryggeveien 9 
2821 Gjovik 
Norway 

Tel. +47 61 133422 
Fax +47 61 186200 
geir.ulsrud@kuka.no 

KUKA Roboter Austria GmbH 
Vertriebsburo Osterreich 
Regensburger Strasse 9/1 
4020 Linz 
Austria 

Tel. +43 732 784752 ( 

Fax +43 732 793880 

office@kuka-roboter.at 

www.kuka-roboter.at 

KUKA Roboter Austria GmbH 

Spotka z ograniczonq odpowiedzialnosciq 

Oddziat w Polsce 

Ul. Porcelanowa 10 

40-246 Katowice 

Poland 

Tel. +48 327 30 32 13 or -14 
Fax +48 327 30 32 26 
ServicePL@kuka-roboter.de 
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Portugal 


Russia 


Sweden 


Switzerland 


Q 

Spain 


KUKA Sistemas de Automatizacion S.A. 
Rua do Alto da Guerra n° 50 
Armazém 04 
2910 011 Setubal 
Portugal 

Tel. +351 265 729780 
Fax +351 265 729782 
kuka@mail.telepac.pt 

OOO KUKA Robotics Rus 
Webnaja ul. 8A 
107143 Moskau 
Russia 

Tel. +7 495 781-31-20 
Fax +7 495 781-31-19 
kuka-robotics.ru 

KUKA Svetsanlåggningar + Robotar AB 
A. Odhners gata 15 
421 30 Våstra Frolunda 
Sweden 

Tel. +46 31 7266-200 
Fax +46 31 7266-201 
info@kuka.se 

KUKA Roboter Schweiz AG 

Industriestr. 9 

5432 Neuenhof 

Switzerland 

Tel. +41 44 74490-90 

Fax +41 44 74490-91 

info@kuka-roboter.ch 

www.kuka-roboter.ch 

KUKA Robots IBÉRICA, S.A. 

Pol. Industrial 

Torrent de la Pastera 

Carrer del Bages s/n 

08800 Vilanova i la Geltru (Barcelona) 

Spain 

Tel. +34 93 8142-353 
Fax +34 93 8142-950 
Comercial@kuka-e.com 
www.kuka-e.com 


South Africa Jendamark Automation LTD (Agency) 

76a York Road 
North End 
6000 Port Elizabeth 
South Africa 
Tel. +27 41 391 4700 
Fax +27 41 373 3869 
www.jendamark.co.za 


Taiwan 


KUKA Robot Automation Taiwan Co., Ltd. 
No. 249 Pujong Road 
Jungli City, Taoyuan County 320 
Taiwan, R. O. C. 

Tel. +886 3 4331988 
Fax +886 3 4331948 
info@kuka.com. tw 
www.kuka.com.tw 


hailand 


KUKA Robot Automation (M)SdnBhd 

Thailand Office 

c/o Maccall System Co. Ltd. 

49/9-1 0 Soi Kingkaew 30 Kingkaew Road 

Tt. Rachatheva, A. Bangpli 

Samutprakam 

10540 Thailand 

Tel. +66 2 7502737 

Fax +66 2 6612355 

atika@ji-net.com 

www.kuka-roboter.de 


Czech Republic 


KUKA Roboter Austria GmbH 

Organisation Tschechien und Slowakei 

Sezemickå 2757/2 

193 00 Praha 

Hornf Pocernice 

Czech Republic 

Tel. +420 22 62 12 272 

Fax +420 22 62 12 270 

support@kuka.cz 


Hungary 


KUKA Robotics Hungaria Kft. 
Fo ut 140 
2335 Taksony 
Hungary 

Tel. +36 24 501609 
Fax +36 24 477031 
info@kuka-robotics.hu 


KUKA Robotics Corp. 

22500 Key Drive 
Clinton Township 
48036 
Michigan 
USA 

Tel. +1 866 8735852 
Fax +1 586 5692087 
info@kukarobotics.com 
www.kukarobotics.com 

KUKA Automation + Robotics 

Hereward Rise 

Halesowen 

B62 8AN 

UK 

Tel. +44 121 585-0800 
Fax +44 121 585-0900 
sales@kuka.co.uk 


( 
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